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Measured at Syowa Station during the Period from 1974 to 1979 
Hidetoshi SUGIUCHI 
(Radio Research Laboratories, Koganei-shi, Tokyo) 
1. Introduction 
The field strength of JJY (standard frequency) radio waves transmitted from 
Japan has been measured at Syowa Station, Antarctica, since 1958. 
In 1973, the receivers were modified to detect only the upper side-band 
signals to avoid interfering signals from other countries on the same carrier 
frequency. 
This report summarizes the field strength measurements of JJY 10 MHz in 
1974-1979 and 15 MHz in 1977-1979. 
Copies of data are available to users on request. The request should be 
addressed to: 
Radio Research Laboratories 
Ministry of Posts and Telecommunications 











February 1974-January 1975 










February 1976-January 1977 
February 1977-January 1978 
February 1978-January 1979 
February 1979-December 1979 
3. Particulars of the Transmitter and Receiver 
3.1. Transmitting station 
Call sign JJY 
Location (l) Koganei, Tokyo (before November 1977) 
Geographic latitude 35 °42'N, longitude 139°42'E 
(2) Nazaki, Ibaraki (after December 1977) 
Geographic latitude 36 °11 'N, longitude 139°51 'E 
Frequency 10 and 15 MHz 
Carrier power 2 kW 
Modulation frequency 1000 Hz 
Degree of modulation 65 % 
Antenna A/2 vertical dipole 
Transmission time 
3.2. Receiving station 




Syowa Station, Antarctica 
Geographic latitude 69°00'S, longitude 39 °35'E 
10.001 and 15.001 MHz 
100 Hz 
-2-
Antenna (1) Inverted L (h=lO m , 1=30 m) (before December 1977) and 
9 m vertical rod (after January 1978) for 10 MHz 
(2) 9 m vertical rod for 15 MHz 
3.3. The distance between transmitter and receiver 
14000 km (short path) 
26000 km (long path) 
4. Remarks 
The hourly field strength F normalized with respect to a radiation power 
of 1 kW is related to the hourly intensity of received signals Fm (dBµ}, 
the effective radiation power P (dBkW}, and antenna gain A (dBi) 
F=Fm-P-A, 
where Fm is given by the averaged value of signals received between OOm and 10m 
(05m for data obtained after December 1977) every local time hour (LT=UT+3h), 
and P=lO log (PoM
2/4), P0 and M being the carrier power (in kW) and the degree of 
modulation, respectively. 
The following two letters are entered or used in the tables for describing the 
receiving conditions. 
C: Measurements influenced by, or impossible because of, any artificial conditions. 
S: Measurements influenced by, or impossible because of, interfering signals. 
When no signal was received because of absorption or deterioration of circuit 
conditions. neither a numerical value nor a letter is entered on the monthly 
tabulation sheets. 
The monthly medians of hourly values and upper and lower quartile values are 
given on the monthly tabulation sheets. They are also illustrated in figures 
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� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 
04 05 06 
10 MHz 
07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 -2 -8 -8 -15 
2 -7 -7 -9 -10 -15 -15 -10 -10 
3 -9 -6 -10 -8 -4 -8 -7 
4 -9 -9 -8 -7 -9 -8 
5 -9 -9 -8 -6 -4 -2 -5 -7 �------ --------------------------------------------------------------------------------------------------------------------------------------------------
6 -8 -8 -6 -8 -7 -7 -7 
7 -10 -9 -8 -7 -6 -4 -4 -3 -6 -3 
8 -6 -3 -3 -6 -7 -7 -8 -8 -7 -8 -8 
9 -7 -6 -4 -7 -9 -7 -6 -5 -5 C C C C 
10 __ ___ c _____ c ____ c _____ c _____ c ___________________________________________________________ c _____ c _____ c _____ c _____ c _____ c _____ c _____ c _____ c _____ c ___ _ 
11 C C C C C -10 -10 -8 -8 -8 -4 -5 -5 -5 
12 -6 -15 -9 -7 -5 -7 -8 -7 -6 -7 
13 -8 -9 -15 -8 -7 -4 -8 -9 -10 -8 -6 
14 -5 -7 -5 -15 -10 -9 -8 -4 -6 -9 -6 -6 -10 
15 -8 -7 -5 -10 -15 -9 -8 -5 -9 -7 -7 -5 ---- ---------------------.-----------------------------------------------------------------------------------------------------------------------------
16 -9 -9 -7 -6 -6 -9 -8 -10 -8 -9 -8 -9 
17 -8 -8 -7 -5 -2 -9 -7 -8 -9 
18 -15 -20 -10 -4 -15 -13 -10 -8 -9 -9 -9 -9 -9 
19 -9 -9 -15 -14 -9 -5 -6 -6 -8 -9 -10 
20 -9 -10 -15 -3 -9 -15 -3 -6 -8 �------ -------------------------------------------------------------------------------------------------------------------------------------------------
21 -20 -9 -5 -5 -8 -7 -7 
22 -10 -10 -8 -8 -7 -6 -3 -8 C C 
23 C C C C C C C C C C C C C C C 
24 C C C C C C C C C C C C C C C 
25 ___ c _____ c _____ c _____ c _____ c ___________________________________________________________ c _____ c ____ c ____ c ____ c ____ c ____ c ____ c ____ c ____ c ___ _ 
26 C C C C C C C C C C C C C C C 
27 C C C C C C C C C C C C C C C 
28 C C C C C C C C C C C C C C C 
29 C C C C C C C C C C C C C C C 
30 C C C C C C C C C C C C C C C 
31 C C C C C C C C C C C C C C C 
CNT 10 7 6 8 4 6 13 15 20 19 19 18 17 16 16 
MED -8 -9 -8 -6 -6 -9 -10 -9 -8 -7 -6 -8 -7 -7 -7 
UQ -7 -6 -5 -4 -5 -9 -9 -8 -7 -6 -5 -4 -6 -6 -6 




� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
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C C C C C O O 3 -1 -3 3 -5 -9 -5 
1 
0 2 0 
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_
g -8 
-5 -5 -4 2 -5 -6 f---!Q __ --------------------------------------------------------------------------------------------------------------------------------------------------
11 -3 -9 -10 -5 -5 C C C 
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13 C C C C C C -20 -5 -9 -10 -2 -3 -14 -9 
14 5 0 -15 -16 -7 1 -15 -15 -8 -8 
15 __ _ 
-1 ___ -20-------------------------------------------------------------------------- -15 ____ 4 _____ 0 _____ 8 _____ 15 ____ 4 _____ 2 _____ 6 _____ 2 ___ -13 __ _ 
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21 
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-8 -7 0 3 3 -7 -8 
22 -1 3 -7 -10 -7 
23 -7 -6 -8 
24 -10 -20 -18 -6 
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MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
l -10 -10 -8 -19 -15 -15 -20 
2 -20 -10 -18 -20 -20 -16 -8 -16 -20 
3 -20 -18 -15 -18 
4 -19 -15 -15 -18 -10 -10 
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MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 
-20 -10 3 









17 18 19 20 21 22 23 
-20 -20 
-20 -20 -20 -20 -20 -3 
-20 -7 -12 -20 -20 -20 -20 
-10 -15 -20 -20 -12 -7 -4 
-20 --------------------------------------------------------------------------------------------------------------------------------------------------
-13 -5 8 -3 -12 
-9 -5 -20 -15 -20 -20 -15 
-20 -20 -20 -18 
-20 -12 -13 -19 -15 -12 -13 -10 
-18 -19 -17 -15 0 5 5 -7 -13 -20 -11 -20 -20 -18 --------------------------------------------------------------------------------------------------------------------------------------------------
-19 -20 -10 5 6 -9 -15 -20 -20 -19 -19 -17 -13 
-14 -19 -6 -2 6 0 -6 -15 -20 -20 -19 -17 -15 
-19 -19 -5 7 8 1 2 -14 -18 -16 -15 -9 -14 
-18 -4 -6 8 0 -7 -15 -18 -17 -13 -19 
-17 -19 -16 -17 -15 -18 -19 -10 -10 -10 --------------------------------------------------------------------------------------------------------------------------------------------------
-11 -18 -14 -15 -15 -13 -17 -19 
-20 -20 -19 -14 -16 -14 -17 -14 -20 
-20 C -20 -15 -19 -20 -18 -20 
-15 -17 -20 -18 -16 -20 -19 -20 
-19 -12 -18 -14 -15 -14 -20 ----�·--------------------------------------------------------------------------------------------------------------------------------------------
-19 -20 -19 -17 -14 -15 -11 -19 -19 -18 
-20 -20 -19 -19 -15 -12 -14 -16 -16 
-20 -20 -17 -20 -16 -14 -19 -20 -20 
-18 -14 -15 -12 -15· -16 -20 
-12 -15 -18 -16 --------------------------------------------------------------------------------------------------------------------------------------------------
-19 -20 -11 -17 -15 -19 -20 
-17 -16 -3 -7 -8 -16 -20 -16 -15 -16 -17 
-15 -20 -20 -13 -14 -19 -14 -4 -10 -10 -14 
-17 -18 -15 -14 -11 -11 -8 -10 
-17 -15 -8 0 -4 -6 -7 -7 -6 -9 -2 -6 
-17 0 4 -3 -5 -5 -6 -8 -9 -10 
17 8 4 12 18 16 18 25 25 24 27 29 28 25 
-17 -20 -18 -8 -4 -5 -11 -16 -15 -16 -15 -15 -17 -16 
-16 -19 -16 -5 0 6 -3 -11 -13 -14 -12 -12 -11 -10 







































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 
-7 
17 18 19 20 21 22 23 
-18 -12 -16 -16 -17 
-17 -11 -18 -17 -12 -16 -10 
_ -14 __________________________________________________________________________ -4 ___ -5 _____ 2 ___ -18 __ -9 ___ -16 __ -16 __ -10 __ -7 ___ -lQ __ ·-J.4 __ 
-16 -15 -9 -7 -7 -12 -16 -19 -14 -7 
-4 -17 -8 -3 7 -2 -17 -18 -18 -17 -16 -13 -7 -12 
-17 -16 -4 -13 -19 �18 -19 -17 -16 -10 -10 
-15 -10 3 5 -2 -10 -17 -15 -15 -19 -18 -17 
-9 -9 -14 2 -18 -16 -17 ----------------------------------------------------------------------------------------------------------------------- - -
-13 -4 -6 -8 -2 -8 -18 -16 
-18 -19 -15 -9 -8 -2 -6 -8 -2 
-18 -11 -11 -16 -11 -17 -10 
-11 -17 -13 -7 -11 -7 -9 -5 
-16 -19 -16 -12 -16 -17 -16 -----------------------------------------------------------------------------------------------------------------------
-16 -18 -8 -19 
-12 -13 -18 -13 -12 -16 
-18 -15 
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-14 -15 -12 -19 
-17 -19 
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-17 -15 -15 
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17 21 24 22 19 18 
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MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY lQ MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
-12 -16 




-20 -18 -17 
-19 -18 -19 -19 
-19 -20 -20 -20 -20 -13 -13 -6 -8 -14 -17 --------------------------------------------------------------------------------------------------------------------------------------------------
-18 -4 -10 -14 -12 -14 -16 -19 -19 
-20 -18 -5 -15 -14 -10 -10 -15 -8 
-15 -19 -19 -18 -17 -17 -18 
-18 -18 -20 -20 -20 -18 -19 -17 -20 -19 -20 
-19 -13 -20 -20 
16 -19 -18 -15 -14 -13 -10 -10 
17 -18 .. 19 -14 -15 -19 -19 
18 -12 ..-15 ..-10 1 5 -8 -17 
19 1 2 -14 -18 -17 -18 -18 -17 -18 
20 -17 -19 -20 -3 3 0 -8 -19 -17 -18 -18 -14 -6 -17 ------ -------------------------------------------------------------------------------------------------------------------------------------------------
21 -19 2 .,..3 -11 -15 -7 -7 -7 -13 -19 -18 
22 -18 -19 -18 -19 -18 -7 -14 
23 -15 -18 -18 -12 -8 -7 -8 -6 -11 -19 
24 -20 -13 -15 
25 -7 ---- --------------------------------------------------------------------------------------------------------------------------------------------------
26 -19 -18 -15 -18 -12 -17 -19 
27 -17 -17 -13 -10 -6 
28 -16 -17 -12 -11 -18 -9 -11 
29 -18 -18 -15 -14 -11 -16 -16 -14 
30 -11 -9 -8 -9 -15 -18 
31 -17 -17 -18 -15 -1 -6 -9 -9 -7 -18 ... 5 ... 5_ -7 _-9 
ctn 15 12 7 1 2 1 2 1 12 8 11 12 11 24 20 22 21 
MED -18 -18 -19 -17 -17 -10 -1 -1 -9 -13 -15 -15 -14 -14 -13 -16 -18 
UQ -12 -17 -18 3 -4 -8 -12 -10 -12 -9 -10 -11 -10 



































MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
AUG.1974 FREQUENCY 10 MHz ZONE TIME 45 °E Mean Time (UT+3h) 
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
-7 0 -18 -13 -11 -14 -9 -13 -8 
3 8 -6 -8 -12 -13 -16 -12 -11 
-18 -11 -7 2 -15 -11 
------------------------------------------------------------------------------------------------------------------- -19 __ -16 __ -15 _ -15 ________ � 
-13 -13 -10 
-11 -18 -16 -10 -18 -18 -18 -10 -18 -12 -16 -12 
-11 -18 -14 -16 -15 -15 -8 -9 -9 -8 
-12 -18 -16 -16 -18 -16 -8 -16 -15 -14 
_ -19 __ -11 ------------------------------------------------------------------------------------- -19 __ -15 __ -15 __ -8 ___ -8 ___ -12 __ -10 __ -'14 __ _ 
-18 -9 -18 -9 -10 -17 -18 
-19 -18 -8 -8 -10 -6 -9 -17 -12 
-8 -7 0 -4 -4 -3 -12 -18 -14 -10 -10 
-11 -17 -8 5 6 1 -9 -14 -17 -15 -8 -9 
-9 -18 7 4 -3 -15 -16 -20 -18 -11 -7 --------------------------------------------------------------------------------------------------------------------------------------------------
-7 -6 0 -5 -15 �10 -9 -7 -14 -18 -10 
-11 -17 -19 -6 -4 3 10 5 -4 -6 -11 -16 -14 -17 -17 
-11 -14 -18 -13 -5 -1 -3 -7 -8 -7 -5 -7 -6 -7 
-3 -13 -16 -18 -5 -8 -7 -6 -13 -3 -7 -7 
-10 -10 -17 -18 -8 -17 -15 -16 -------------------------------------------------------------------------------------------------------------------------------------------------
-18 -18 -15 -18 -19 -19 -15 -15 
-15 -14 -20 -17 -15 -18 -16 -12 
-18 -20 -13 -16 -17 -16 
-8 -9 -18 -18 -18 -10 -10 -13 
-7 -9 -8 -9 -5 -7 -9 -9 
-4 3 -3 -4 -3 -7 -5 -7 C -8 -9 
-10 -11 -9 -10 -6 -9 -7 -8 -12 -9 
-8 -8 -7 
-9 -10 -2 -3 -5 
1 -2 -5 -8 
2 -1 -8 -8 -7 
15 13 7 1 2 5 13 17 19 22 23 24 23 27 26 20 
-10 -14 -18 -18 -7 -7 0 -3 -5 -9 -12 -10 -13 -12 -11 -10 
-7 -10 -11 -4 3 3 -3 -5 -7 -8 -8 -8 -8 -8 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
, ___ i__ J ________ -
11 
--------------------------------------------------------------------------------------=� ____ -9 ____ -1 ____ �: ____ �: ____ �f o __ :9 ___ -•----
__ lf __ J__ -
9 








-7 -6 -8 -9 
-9 -7 -7 





16 -3 -2 0 -7 C 
17 -8 3 4 2 
. 
18 -5 -10 -8 -9 -9 




-13 -12 -11 
22 -7 -12 -11 -12 -14 -12 -10 -9 -13 
23 -11 -10 -9 -12 -12 -11 -10 -11 
24 -14 -15 -14 -8 -10 
25 -14 -12 -14 -14 -11 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
26 
27 -15 -16 -15 -15 -15 -15 
28 -17 -18 -19 -16 -16 -19 -18 -18 -17 -17 -17 -11 
29 -10 -12 -14 -16 -15 -13 -13 -13 -12 -14 
30 -19 -13 -9 -14 -14 -11 -8 -12 -12 -7 
31 
Ctn 5 6 3 6 8 13 18 19 14 13 12 14 11 11 
MED -8 -14 -1 -3 -7 -9 -7 -9 -9 -11 -10 -10 -11 -10 
UQ -7 -11 1 -2 -4 -6 -7 -7 -8 -8 -8 -9 -9 









































00 01 02 03 
-9 -15 -16 
-9 
-3 -18 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 











17 18 19 20 21 22 23 
-2 -4 -10 -8 -11 
-4 -10 -3 -4 -11 -3 ...;14 
-8 -8 -9 -10 -------------------------------------------------------------------------------------------------------------------------------------------------
-15 -10 -18 -14 -11 -10 -9 -7 -4 -15 -15 
-13 -14 -16 -14 -4 -3 -6 -6 -16 
-17 -10 -9 -9 -5 -9 -7 -13 -14 -11 
-7 -9 -6 -11 -12 -15 -8 -12 -8 -14 
-18 -12 -6 -3 -2 -5 -14 -13 -10 -13 -15 --------------------------------------------------------------------------------------------------------------------------------------------------
-15 -17 -14 -12 -4 -3 3 C C C C C C 
-16 -10 -9 -4 -2 -2 -5 -5 -1 
-7 -14 -13 -13 -11 -13 -14 -13 -3 -4 -11 
-11 -9 -2 -2 -7 -14 -9 -16 -16 -16 
-13 -15 -13 -15 -16 -15 -16 -15 -16 --------------------------------------------------------------------------------------------------------------------------------------------------
-8 -11 -13 -5 -15 -15 -13 
-18 -17 -14 -15 -17 -17 -17 
-10 -13 -18 -11 -3 
-16 -10 -13 -3 -3 -15 
-17 -17 -13 -10 -9 -16 -17 -15 -16 -------------------------------------------------------------------------------------------------------------------------------------------------
-13 -5 -9 -7 -6 -8 -11 -14 -10 -9 
-8 -10 -16 -15 -11 -11 -13 -14 
-14 -12 -10 -9 -2 -5 -6 -5 -12 -10 -8 -8 
-9 -10 -13 -8 -9 -7 -8 -7 -5 -9 
-11 -9 -8 -9 -13 -14 -13 -13 -12 -13 --------------------------------------------------------------------------------------------------------------------------------------------------
-7 -8 -11 -7 -9 -13 -8 -12 -12 
-13 -15 -9 -14 -11 -12 -9 -13 -12 -13 -13 -12 
-15 -14 -10 -11 -8 -7 -8 -7 -8 -10 -13 -11 
-17 -16 -8 -12 -15 -15 -15 
-17 -14 -12 -13 -15 -10 -13 -15 -16 -14 -15 
-11 -5 -3 3 1 0 -2 -4 -5 -6 -8 
15 17 1 4 7 20 27 31 28 26 26 22 22 22 14 
-11 -14 -10 -13 -13 -11 -10 -9 -9 -7 -11 -11 -11 -13 -12 
-8 -11 -10 -9 -8 -5 -3 -5 -7 -7 -8 -10 -9 





MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45°E Mean Time (UT+3h) 
� 00 01 02 03 04 05 06 07 08 09 l O 11 12 13 14 15 16 17 18 19 20 21 22 23 
l -6 -8 -9 -3 0 3 0 -1 -4 -4 -4 -5 
2 -7 -14 -2 -14 -9 -9 -12 -9 -1 -2 -6 -8 -6 
3 -2 -8 -13 -14 -15 -12 -5 -8 -5 -9 -9 -8 
4 -6 -11 -4 -10 -4 -1 2 2 0 -8 -9 -10 -5 
5 -10 -8 -6 -2 -4 -2 -2 -1 -3 -5 -2 ------------------------------------------------------------------------------------------------------------------------------------------------ -
6 -14 -9 -9 -10 -11 -11 -8 
7 -2 -1 -12 -9 -4 0 1 1 -9 -6 -3 -5 
8 -8 -9 -6 -2 -3 -7 -1 -4 0 -2 -7 
9 -9 -10 -10 -11 -4 -5 -6 -9 -8 -7 -8 -3 
10 -8 -10 -10 -8 -3 -4 -7 -9 -10 -14 �------ --------------------------------------------------------------------------------------------------------------------------------------------------
11 -13 -12 -8 -9 -10 -12 -11 -9 -15 -11 
12 -10 -15 -14 -10 -7 -9 -13 -7 
13 -12 -7 -9 3 -9 -9 -16 -9 
14 -6 -7 -3 -4 -8 -6 -15 -12 
15 _ -9 ____ -15 _ -16 ____________________________________________________________________ -17 __ -15 _ -12 ------- -9 ____ -2 ___ -6 ___ -18 _ -6 ___ -12 __ _ 
16 -15 -17 -15 -4 -12 -5 -1 -5 -8 -16 
17 -2 -5 -15 -15 -10 -10 -16 -6 -12 -13 -10 -10 -7 
18 -8 -6 -2 -4 -6 -7 -8 -8 -5 
19 -1 -8 -9 -12 -6 -2 -6 -1 -2 -6 -3 -4 
20 -6 -12 -12 -16 -9 0 -8 -13 -11 -16 ----- --------------------------------------------------------------------------------------------------------------------------------------------------
21 -14 -10 -12 -5 -6 -10 
22 -14 -18 -18 -8 -11 -16 -16 -9 -8 -16 -15 
23 -14 -8 -14 -14 -8 -5 -8 
24 -16 -14 -13 -9 -6 -8 
__ 25 __ --------------------------------------------------------------------------------------------
-1 




_____ 9 _____ 9 _____ 4 _______________ _ 
26 -5 -6 0 3 0 3 4 0 3 3 
27 3 -10 -2 -15 -5 -8 -10 -8 -9 -5 -7 
28 -10 -13 -12 -19 -11 -17 -13 -14 -12 -8 
29 -9 -19 -20 -20 -17 -10 -12 -6 
30 -9 -10 -9 -6 -6 -10 -9 -9 -7 
31 
CNT 16 16 6 17 22 29 29 29 29 29 28 24 24 
MED -6 -9 -6 -12 -9 -9 -8 -6 -6 -8 -8 -8 -7 
UQ -3 -8 -2 -10 -6 -2 -2 -1 -1 -4 -5 -5 -5 





MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45°E Mean Time (UT+3h) 
I� oo 01 02 03 04 05 06 07 08 09 10 ,, 12 13 14 15 16 17 18 19 20 21 22 23 
1 -4 -9 -6 -15 -17 -14 -1 -10 -14 -8 -6 -17 
2 -17 -15 -14 -20 -20 -9 -9 -7 -20 -12 -10 
3 -12 -9 -5 -20 -12 -10 -19 -10 -11 -9 
4 -19 -20 -18 -16 -15 -9 -7 -10 -10 -2 -12 -18 
5 ------------------------------------------------------------------------------------- -16 __ -16 __ -13 _ -5 ____ -7 ___ -12 _________________________ _ 
6 -17 -8 -4 -5 -2 -2 -5 -4 2 -1 
7 -1 -4 0 -16 -15 -16 -5 -2 
8 -4 -20 -15 -7 -11 -20 -9 
9 -18 
10 ------------------------------------------------------------------------------------------- -9 ___ -12 __ -18 __ -18 __ -9 ___________________________ _ 
11 -15 -2 
12 -15 -15 -13 -7 -6 
13 -7 -10 -17 -10 -16 
14 -4 -6 -8 -16 -8 
15 ------- -8 _________ -11 __ -3 ------------------------------------------------�-------------- -18 ______________ -13 ____ 5 ___ -6 ___ -6 ___ -13 __ -9 ----
16 -11 -10 -8 -9 -5 -4 -5 -6 -6 -9 
17 -14 -15 -6 -3 0 3 5 -1 -15 -9 
18 -14 -18 -7 -12 -14 -7 0 -6 -6 -12 -13 
19 -14 -15 -9 -4 -3 -1 -5 -7 -18 
20 -16 0 -14 -8 -5 -4 ------· -------------------------------------------------------------------------------------------------------------------------------------------------
21 -13 -16 -4 8 6 -6 -6 -13 -14 
22 -7 -3 -2 -9 -9 15 0 
23 -18 -4 -7 -5 -15 -14 -6 
24 -14 0 -5 -13 0 0 -3 
25 _ -4 ___ -8--------------------------------------------------------------------------- -10 __ -8 ___ -8 ___ -5 ___ -2 ___ -3 ___ -9 ___ -5 ___ -5 _________ _ 
26 -15 -15 -14 -20 -19 -19 -14 3 -2 -9 -10 -13 -10 
27 -13 -15 -20 -14 -14 -16 -5 -7 -9 -3 -12 
28 -20 -16 -19 -10 -16 -1 1 -11 -7 -8 
29 -15 -13 -8 -12 -11 -18 -16 -17 -14 -9 -3 -5 -3 -3 
30 -13 -15 -14 -6 -2 6 2 5 -2 -3 
31 -16 -12 -9 -4 1 -11 -13 -7 -3 
CNT 12 13 7 4 4 13 19 22 29 29 29 23 23 20 17 
MED -12 -10 -8 -13 -12 -16 -15 -12 -9 -7 -5 -6 -6 -7 -9 
UQ -5 -8 -5 -12 -6 -12 -9 -7 -4 -1 -1 -5 -5 -3 -3 




MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45°E Mean Time (UT+3h) 
�00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
I 
l -17 -7 -7 -19 -14 -8 -7 -9 -10 -9 -11 -4 -15 -5 
2 -7 -6 -7 -15 -8 -15 -10 -10 5 -6 -13 -12 -10 
3 -13 -11 -24 -21 -13 -17 -20 -14 -20 -14 
4 -25 -25 -21 -20 -15 -21 -12 -15 -20 
5 -24 -23 -10 -20 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
6 -10 0 -5 -9 -16 -18 
7 -22 -22 -17 -7 -15 -13 -11 -7 
8 -10 -10 -22 -20 -20 -12 -10 -20 -20 -17 -7 -15 
9 -18 -14 -24 -17 -16 -10 0 -1 -9 -10 -11 -6 
































-22 -15 -16 
-22 -18 -15 
-11 -11 -20 
-18 -12 -2 -8 
-5 5 -2 0 
-8 -10 -14 -16 








-15 -14 -8 
-5 
-5 
-13 -12 -7 -7 -11 -------------------------------------------------------------------------------------------------------------------------------------------------
10 10 5 1 8 
-12 -9 -7 -19 -22 
-7 -7 -5 -14 


















19 17 16 12 11 11 
-10 -7 -11 -11 -11 -12 
-5 -1 -7 -9 -9 -6 




FEB . 1975  
� 00 0 1  02 03 
MEASUREMENTS OF HF F IELD STRENGTH ( UPPER S I DE BAND OF JJ Y )  AT SYOWA STAT ION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE T I ME 45 °E Mean T ime ( UT+3h )  
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  
1 -7 
1 9  
2 -10 -7 
20  
3 -9  -10 
4 -12 -9 -8  
5 -12  
2 1  2 2  2 3  
------ ·------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 -5  - 1 0  
7 -12 -6 -9 -8 
8 
9 
_ _  l O _ _  J------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -l l  - - - - - - - - - - - - - - - - - - - - - - - - - -
1 1  
1 2  
1 4  
1 5  -15 -6 -5  
1 3  
J 
-6 -13 
------ --------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -- -- - - - - - - - - -
1 7  
1 8  -5 
1 9  4 -10 -10 
20 -3 -7  -10  
1 6  J -8 -6 
------ --------------------- - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
22 -6 0 0 -9 
23 -12 -6 -9 
24 -10 - 9  
2 1  
J 
-10 -6 1 - 5  











-11 -5 -5 







-5  -7 
-3 -2 
-9 -9 






1 3  5 2 
-9 -10 -9 
-5 - 9  




MAR. 1975  
�· oo 01 02 03 
1 
MEASUREt-ENTS OF HF F IELD STRENGTH ( UPPER S I DE BAND OF  JJY ) AT SYOWA STAT ION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE T IME 45 °E Mean T ime ( UT+3h )  
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  
2 -3 -6 
3 -12  0 
1 9  20 2 1  
4 -5 0 -6 
22 2 3 
___  5 _ _  --------------------------------------------------------------------------------------------------------------------------------------------------
6 
7 -6 -9 -6 -11 -5 
8 7 
9 -10  -10  -3 -5 -6 
_ _  10  __ ------------------------------------------------------------------------------- ------------------------------ -------------------------------- - - - - -
1 1  
1 2  
1 3  
1 4  









1 7  
1 8  















22 - 2  4 7 
23 -1  -10 -6 -6 -8  
24 -8 











� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Ti me (UT+3h) 
09 1 0  11 1 2  1 3  14 1 5  16 17 18 
l -10 
19 20 21  
2 0 -5 -5 -11 -15 
22 23 
3 -6 -7 -12 -13 -10 -10 
4 -7 -10 -10 -10 -5 -12 
___ 5 __ -------------------------------- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - --7 ______________________________________ _ 
6 -12 -10 





-------- -------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
l l  -10 -14 
1 2  
1 3  
14 























__ 25 __ --------- - ----- --- ----------- ------------ - - - ------------------ ------------- --- - - - - - - ------------------- -12 ______________________________________ _ 
26 
27 -10 -12 
28 -9 4 1 
29 -9 
30 -10 -15 -15 -10 -6 -11 -12 -5 -5 
31 
ctn 4 2 8 5 2 6 6 5 4 5 6 5 
MED -9 -12 -6 -5 -5 -8 -10 -12 -11 -13 -10 -11 
UQ -7 0 -2 -7 -10 -8 -10 -9 -10 -7 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time ( UT+3h) 
09 10 1 1  1 2  1 3  14 15 1 6  1 7  1 8  1 9  20 2 1  








__  10 __  1--------------------------------------------------------------------------- ----- ----- ------------ -------------------------------- -------- - - - - - - - - -1 1  -12 -1 4  
1 2  
13 -7 -8 -7  -10 
1 4 
15 I . -5 ------ �----- ---------------- -- ------------------------------------ ----------- ------------------- ---------------------------------- --- ------ ---- - - - - - - - - - · 
1 6  
1 7  










__ 25 _ _  �-- - ------------------------------------------------------------------------ ---------------------------------------- ----------- - - - -----------------
26 
27 
28 I - 14 -7 29 - 17 
30 
31 -5 
crn 3 1 4 1 1 3 4 3 3 
6 
3 2 
MED -14 -17 -6 1 -7  -8 -10 -11 -14 -12 -12 -1 4  
UQ -5 -6 -12 




� 00 01 02 03 
MEASUREMENTS OF HF F IELD STRENGTH ( UPPER S I DE BAND OF JJY ) AT SYOWA STAT ION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE T I ME 45 °E Mean Time ( UT+3h )  




7 -5 -4 
8 
9 
1 0  ------1------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - -
l l  -2  -2 
12 
1 3  
1 4  
1 5  j - 9  -6  ------ - - ----------------------- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - -
1 6  
1 7  
1 8  






25 j -10 -2 ----- - --------------------------------------------------------------------------------------------------------------------------------------------------
26 -2 -7 -9 
27 -9 -6 
28 -9 -5 
29 -7 -10 -5 
30 
31 
CNT 1 2 5 3 1 1 2 1 3 
















1 0  
1 1  
1 2  
1 3  
1 4  
JULY 1975 
00 01 02 03 
-10 
MEASUREMENTS OF  HF FIELD STRENGTH ( UPPER S I DE BAND OF  JJY ) AT SYOWA STAT I ON 
FREQUENCY 10  MHz 
04 05 06 07 08 
ZONE T I ME 45 °E Mean T ime ( UT+3h ) 
09 1 0  1 1  1 2  1 3  1 4  
-9 -2 
1 5  1 6  1 7  1 8  1 9  20 21 2 2  23 





------ ------------------ - - - - ----------- - - -- - ------------------------------------------------------ -------------------- ----------- ---- - - - ----------- -----1 5  i -8 -10 1 6  -11 -10 . -13 1 7  -11 -14 
1 8  
1 9  
20 

































5 3 2 












� 00 01 02 03 
l 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Ti me (UT+3h) 
09 10 11 12 13 14 15 1 6  17 
2 -10 -3 -3 -13 
18 19 
3 -17 -8 -1 -3 -12 
4 -9 -7 
20 21 22 23 
___ 5 __ __ -13 ----------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 -15 
7 -7 -7 -9 -9 
8 -3 -5 
9 -16 -15 -14 -15 -15 
__ 10 __ -- -------- --- ---- ---------- - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --1
1 





__ 15 __ - -- -- - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
1 6  -9 
17 -17 
18 -15 
19 -8 -1 -8 















- - - - - - - - - - - - - - - - - - --26 -9 -3 -5 -3 2 7  -16 -13 -3 -2 -6 
28 -15 -3 -4 -3 -7 29 -12 -16 -13 -16 -14 -16 
30 -16 -14 -14 
31 
crn 7 5 10 10 10 5 5 4 3 3 2 1 
MED -16 -9 -6 -4 -6 -13 -14 -13 -16 -13 -10 -14 
UQ -13 -9 -3 -2 -3 -10 -12 -10 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h ) 
09 10 11 12 13 14 15 16 17  18 
1 -11 -15 -15 -16 
19 20 21 
2 -11 -8 -6 -11 -10 
3 -9 -3 -8 -3 -8 -12 
4 -12 -8 -7 -12 -16 
22 23 
---5 __ -------------------------------------- --- ----------------------------------------13 ---12 ---2 ____ -3 ____ -6 ____ -------15 ---------17 ---17 - ------_ 
6 -17 -4 -3 -1 -13 -9 -11 -15 -12 -14 
7 -16 -15 
8 -15 -14 -13 -10 
9 -12 -16 
__ 10 __ ------------ ---------------------------------- -------- --------------------------------- ---------------------------------------------------------- -
11 
12 
13 I -10 
14 




17 -12 -8 -12 -12 -9 -10 -15 




-10 -5 -5 -5 -11 ------ ------------- ---------------------------------------------------------------------------- -------- --------
.
- ---------- ----------------------------- � 
21 -13 -10 -6 -8 -5 -8 -10 -10 
22 -8 -3 -5 -9 -6 -3 -15 
23 -10 -16 -14 -14 0 
24 -10 -9 -7 -7 -7 -16 
























-13 -12 -17 
-8 -3 0 
17 20 18 
-10 -8 -7 
-5 -5 -4 





18 14 8 3 3 2 2 
-9 -11 -14 -15 -12 -15 -10 
-7 -9 -10 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 21  22 23 
, _j _ J_
-15 
-- --- ----- ---------- - - - - - - -- -- - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - -- _ _ _  _=!1 }. _1 __ J _ J j ___ l J __ --- 5 _ _ _ _  - · _ _ _ _  : :
5 
- -




__ 1 0  __ �- ---- --------- ---- --- - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -
1 1  
1 2  
1 3  
1 4  
1 5  
-8 -7 -10 -15 
-8 
-15 -15 -11 
-13 -8 -5 0 -8 -4 -8 --------------------------------------------------------------------------------------------------------------------------------------------------
1 6  -16 -6 -16 -5 - 9  -8  
1 7  -9  -11 -4 
1 8  -14 -15 -8 -10 
1 9  -10 -4 -2 -7 4 3 2 -2 
20 -3 -4 -2 -2 -4 -6 -14 --- --- -------------------------------------------------------------------------------------------------------------------------------------------------
21 -13 -7 -6 -5 -4 -11 
22 -3 -5 -5 -6 -3 
23 -11 -3 1 -7 -5 
24 -11 -6 -5 -4 -6 -4 -6 -13 -10 
25 -11 -10 -10 -3 -6 -7 -- ---- --------------------------------------------------------------------------------------------------------------------------------------------------
26 -8 -8 -9 
27 -10 -3 -7 -2 -7 
28 -15 -6 -6 -3 -5 
29 -8 -15 -15 -10 - 2 -7 -7 














































� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 1 1  12 13 14 1 5  16 1 7  18 19 
1 
I 




20 21 22 23 
---i- -1---------------------------------------------------------------------------------------------------s ---_.----=�� - -_is ---:--------------------- · 
9 
10 0 10 6 6 -2 �-- ---- ----------------------------------------------------------------------------------------------------------------------------------------- - - - - - - -- -
11 -1 4 5 3 
12 -1 10 5 3 3 
13 -6 2 2 3 14 8 -1 
14 4 5 5 7 9 5 -5 
__ 15 __ - -------------------- ------------------ ---------------------------- ------ -------------------
-1 _____  3 _ _ ___  5 _____  10 _ _ _  9 _ _ _ _ _  7 _ ____________ _ _ _ _ _ _ _ _  _ 
16 -5 5 0 3 3 7 -4 0 -9 
1 7  
19 -17 -7 -10 -9 -7 -6 
20 -12 -9 -6 -4 -6 -10 
18 � -10 16 0 3 -1 -3 
------ ----------------------------------------- ---------------------------------- ----------------------------------------------- ----- ---------- --------
21 -7 -5 0 
22 
24 -5 -5 -7 
25 -3 -10 -10 
23 
J 
-7 -9 -5 -10 
------ --------------------------------------------- ---------------------------------------------------- ------------------ ----------------------- - - - - - - --
26 -11 -14 
27 -7 -3 








DEC . 1 9 7 5 
I� 00 01 02 03 
l 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY } AT SYOWA STATION 
FREQUENCY 10  MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h } 
09 10 11 1 2  13 14 15 16 17 
2 -10  
18 19 
3 -8 -li 
20 2 1  
4 -6  -11  
5 -14 -7 -4 
22 23 
------ ·------------------------ - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 -10  
7 -7  -10  -5 0 -3  -13  
8 -10 -7 - 1  
9 -9 -9 - 5  -12  -12  
10 -4 ------ ------------------------- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - --
11 -6 -5 -2 
1 2  -2 -1  -9  
13 -7 0 
14 -3  -5  - 3  
__ l?  __ ------------------------------------------------------------------------------------------- -9 _____________________ -3 ___ -5 _____________________ _ 
16 -4  -1  -2  
17 -14 -8 -7 -5 2 -7 -9 
18 -11  - 4  -3  -1  -1  - 9 
19 -7 - 1  - 5  
20 -11 -8  0 ------ - - ------------------------ - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 1  -5  
22 -6  
23 -11 
24 











I� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SI DE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h ) 
09 1 0  11 1 2  1 3  1 4  1 5 1 6  1 7  1 8  1 9  20 21 22 23 
_JJ _______________ ------------------------------------------------------ ----------------------16 ---11 /: - �i; ---10 - ; �: - -1 3 ----------- -- -
1 2  
1 3  
1 4  ------ ------- ---------- ----- --------------------------- ---------------- -------------------------- ------ ----------------------------------------------�- -1 5 
1 
-15 -6 -12 -12 
1 6  -10 - 4  -9 -14 -12 
1 7  -22  
1 8  
1 9  


































-13 -7 -1 -11 
9 3 5 2 
-12 -10 -11 -12 
-8 -4 










00 0 1  02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h ) 
09 1 0  1 1  1 2  13 14 15 16 17 18 19 20 
-10 -11 -7 -14 -14 
-13 -15 -11 -10 -9 -12 
-15 -13 0 
-8 -6 -12 -14 -10 
2 1  2 2  
-4 -5 -7 -2 -10 -15 -9 -9 -9 
23 






1 0  
-13 -14 -14 -4 1 4 2 -8 -3 -12 
-15 -15 -10 -3 -3 0 -9 
-12 -7 -2 -10 -7 
-15 -7 7 -7 -2 -10 
-7 -5 1 0 -14 -------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
12 -1 -2 -15 -12 -16 -15 -13 
1 3  -11 -10 - 5  12 -7 -8 
14 -15 -5 -8 5 -14 
1 5  -10 -14 -14 -5 -7 -11 -10 -13 -9 
1 1  J -7 -5 




1 9  
20 

















-10 -1 -7 
-14 -12 -6 
-13 -14 -10 
-9 -12 
-14 -10 
-9 -9 -2 
-3 -4 
-11 -10 -3 
-12 
7 10 11 
-11 -9 -10 
-9 -5 -6 
-14 -12 -12 





-13 -2 -4 
-12 0 -2 
-5 2 
-15 -7 -3 -3 
-13 
4 
-13 -6 6 
-13 2 -5 
4 11 17 24 
-14 -13 -7 -7 
-13 -5 -1 -2 
-15 -13 -12 -10 
0 2 -4 -12 -10 
-7 6 5 -7 -10 
5 -1 -12 -5 1 
-7 -13 
-2 -7 -13 -13 -16 
-12 -10 
3 -9 -10 
1 -3 -10 -8 -6 -5 
-3 0 1 -4 
0 9 6 -11 -6 -14 -14 
-10 -10 -13 -13 
-6 -7 -12 -8 1 
-5 -6 -11 -13 -15 -15 
-13 -13 -6 -2 -8 -12 -10 
25 27 29 20 14 6 4 
-5 -8 -7 -9 -9 -12 -14 
-1 0 0 -7 -6 -9 -12 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 1 1  12 13 14 15 16 1 7  18 1 9  20 2 1  
2 -7 -15 -16 
22 23 
3 -11 -10 -3 -11 -13 -12 
1 
j 
-15 -10 -15 -10 -12 
4 -15 -8 -15 
5 -12 -14 -9 -11 -10 -6 -7 ------ ·------------------------------------- ------------------------ ------------------------------------ ---------------------------------- ------ --------
6 -10 8 -13 -14 -13 -13 -13 
7 -13 -13 
8 -7 -14 -10 -14 
9 -13 -15 
!Q __ --------------------------------------------------------------------------------------------------
-4 _____________________ -16 ------------------- -
11 -14 -13 -12 -12 
12 -7 9 -6 -15 -16 -10 -9 
13 -14 -5 -12 -12 
14 -16 -13 -7 -15 -10 
15 -11 -6 0 -16 -9 -15 -9 ------ ----------------------------------------- ------------------------------------------------------------------------ - - ------------------------- - - - ---
16 -6 -14 9 -4 -12 -15 -15 -16 
17  -16 -15 
18 -13 -15 -7 -12 -10 -15 -11 
19 -10 -12 -12 -5 -14 -16 -7 -5 -4 
20 -10 -14 -15 -14 -12 -13 -12 -8 -12 -10 -12 -12 ---- ------------------------------------------------------------------------------------------------------- ------------------------------------------
21 -4 -8 -11 -7 3 0 -8 -13 -11 -12 
22 -8 -12 -1 -1 0 0 4 -6 -4 
23 -1 -13 -13 -11 -4 0 9 5 3 -5 -15 -9 
24 -8 -8 -12 -4 1 6 10 
25 -6 -5 -5 -4 -8 
26 -14 -13 
27 -12 0 -7 -9 
28 -14 -5 -15 
29 -16 -13 -7 
30 -15 -16 -4 -1 -9 -10 
31 -15 -15 -12 -8 
crn 7 7 5 3 13 18 23 21 19 
MED -8 -12 -13 -12 -12 -6 -7 . -8 -12 
UQ -4 -10 -12 -5 -1 0 -6 -7 




-10 -11  
-15 -8 -13 
17 2 4  16 
-10 -12 -11  
-9 -6 -9 








� 00 01  02 03 
MEASUREMENrs OF HF F IELD STRENGTH ( UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10  MHz 
04 05 06 07 08 
ZONE TIME 45 ° E Mean Time (UT+3h) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  
2 -16 4 4 -4 -15 
3 -10 
1 9  
4 -15 -15 
20 
5 C C C C -11 -11 -5 
21  22 23 
1 
j 






1 0  
-14 




-15 -7 -10 




1 2  -7 -9 
-12 
1 3  -9 -12 -8 � 3 -7 -6 
1 4  1 -11 -8 -8 
__ 1 5  __ - - -------------------- ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --9 _ _ _ _ _  4 _ _ _ _ _  4 _ _ _ _ _  2 _ _ _ _  -4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -13  _ _  -12 - - - - - - - -- - --- -
1 6  -13 3 0 0 5 -5 -9 -12 �13  -11 
1 7  -9 6 3 2 -1 -1 3 -. 1 -13  
18  -1  -1 1 -2 -10 -12 
1 9  1 - 1  -15 -10 -10 -12 -15 -14 -13 






1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 _ _ _ _ _  15 _ _ _  1 1  _ _ _  11  _ __ o _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -10 __ -12 __ -8 _ _  _ 
21 -7 0 9 6 -9 -5 -5 -6 -12 -12 -8 -7 
22 -4 -7 -15 O 2 
23 -10 -1 3 -12 -12 -10 -10 
24 0 -10 -12 -10 -12 -6 0 
25 __ - - ------------------------ - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - --12 _ _ __ _ _ _ _ _ _ _ _ _ _  -7 _ _ _ _  -10 __ -13 _ _ _  -12 _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
26 -10 -9 -15 -10 
27 -9 -7 8 1 -8 -5 -12 -6 -10 -12 
28 -2 -10 -10 -5 -13  -14 -10 -12 







9 5 3 
-10 -11 -13 
-5 -8 
-13 -15 




16 16 14 
1 -7 -5 
4 2 -1 
-11 -9 -10 
15 18 17 
-10 -11 -10 
-5 -9 -7 

















� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY } AT SYOWA STATION 
FREQUENCY 
04 05 06 
10 MHz 
07 08 
ZONE TIME 45 °E Mean Time (UT+3h } 
09 10 11 12 13 14 15 16 17 18 19 20 
2 -13 -13 
21 
3 -5 -10 -4 -10 
4 -11 -13 







7 -8 -4 -6 -14 -12 
8 -14 0 1 -13 -10 
9 -10 0 5 -3 
10 -12 . -5 0 -12 -12 -11 -12 -12 -7 -14 ---- --------------------------------------------------------------------------------------------------------------------------------------------------
11 -15 -11 -8 -6 -9 -6 -14 -14 -15 
12 -7 -8 -10 -12 -9 
13 -11 -1 10 -5 -12 -12 -11 
14 -6 -12 -9 2 1 -12 -14 
15 5 10 10 -6 -12 -10 ---- --------------------------------------------------------------------------------------------------------------------------------------------------
16 -1 4 7 10 -8 -12 -11 -10 
17 2 -5 -10 
18 -8 5 6 -5 -12 
19 -6 4 12 -8 -15 -14 
gg __ --------- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -8 ___ -7 ___ -5 ___ -8 ______________ _ 
21 -11 -10 -8 -9 
22 -10 -5 -13 -11 -12 -8 C -10 -12 
23 -15 -7 -12 -10 -11 -11 -7 -10 
24 -14 -5 -14 -10 























5 -5 -13 
-9 
17 15 13 
0 -5 -12 
7 1 -8 
-6 -10 -13 
-9 -10 -14 
-12 -10 
-4 -8 -5 -9 -7 -8 
-14 -6 -12 -7 -9 -12 
-9 -13 
-8 -10 -11 -12 -13 
6 12 15 18 18 9 6 
-12 -11 -10 -10 -10 -12 -10 
-10 -8 -7 -8 -10 -10 -10 





MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45 °E Mean Time (UT+3h) 
� 00 01 02 03 04 05 06 07 08 09 10 11  12 13 14 15 16 17 18 19 20 21 22 23 
I 
l -12 -14 -14 -14 
2 -15 
3 -15 -14 -7 -1 
4 -10 -12 -15 -10 -13 
5 -3 -13 -14 -6 -6 -9 -10 -6 -4 ------ - - ------------------------ - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - -
6 -12 -13 -8 -14 -13 -12 -13 -13 
7 -12 -14 -15 -10 -15 -13 
8 -13 -13 -13 -9 -13 -12 
9 
__ 1 o __ _ -13 __ -1s __ -----------------------------------------------------------______ _ -6 ___ -6 ___ -12 _____________________ -1s __ -11 __ -9 _______________ _ 
11 -15 -12 -10 -10 -10 -10 -9 -8 
12 -11 -12 -4 
13 -7 -10 -5 -14 
14 -9 -10 -1 -7 -14 





















-9 5 -1 -11 -10 -12 
-12 -8 4 -8 -10 -14 -15 -11 
-8 -10 -12 -9 -13 
-8 







































13 7 4 
-6 -14 -11 
0 -10 -7 
-11 -14 -12 
-12 -13 
-8 -9 
-10 -12 -12 -9 
-10 -8 -12 
-11 
-11 -15 
-14 -6 -13 
5 8 15 14 15 13 10 
-10 -11 -13 -11 -13 -12 -11 
-8 -10 -10 -10 -10 -9 -8 





� 00 01 02 03 
MEASUREfvENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY} AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h } 
09 1 0  11 12 1 3  14 1 5  16 1 7  18 19 20 
1 -14 -12 -10 -9 -12 
21 22 23 
2 -10 -13 -14 4 
3 -11 -14 -7 -14 -14 -12 
4 -11 -12 -11 -13 -6 -7 
5 -4 -5 -7 ------ ------------ --------------- ----------------------- -------------------------- ---------------------------------------------------------------- - - - - - -
6 C C C C 
7 -15 -11 -12 -12 -8 -12 -10 
8 -10 -6 -13 -7 -9 
9 -12 
_ _  !Q __  ------- -14 ----- -------- ---------------------------------------- ------------------------- ------------------------------- -13 _ -10 ______________ _ 
11 -15 -11 0 -5 
12 -10 3 3 
13 -5 2 
14 -10 -7 -3 4 
__ !? __ ------------------------------------------------------------------------------- -2 _____ 0 ___________________________ -12 --------- ------------ -----
16 -5 -11 
1 7  - 7  
18 
19 -6 3 
__ gg __  ------- -12 --------------------------- -------------------------------------- -------- ------------------ ----- ------- ---- -------- ------ ---- - - - - - - - -
21 -10 0 8 
22 -7 -1 
23 -13 -9 -2 0 -12 
24 -10 -7 6 11 
__ gs __ _______ -5 --------------------- ---------- --------- ' - ------------- --____________ -1.0 ____ 10 ______________________ o _ __ -10 __ -6 _________ ------ ----- --
26 -11 4 9 
27 -5 -10 12 11 -12 -12 
28 -12 1 -11 
29 -10 
30 -5 
31 -10 -13 
CNT 
1
0 10 5 13 15 1 1 4 9 12 8 7 3 
MED -10 -10 -10 -2 3 -5 -11 -10 -11 -11 -9 -12 -10 
UQ -10 -9 -7 4 9 -5 -9 -7 -7 -7 




MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
AUG .1976 FREQUENCY 
� 00 01 02 03 04 05 06 
10 MHz 
07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 
1 -13 -12 -9 3 -7 
2 -4 -8 
3 -9 -2 
4 -2 11 14 
17 18 19 20 21 22 23 
5 -4 8 13 -13 -10 r------ ---------------- - - - - - -------- - - - - - - - - - - - - - -- - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - -- - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 -12 -14 -10 4 10 -7 
7 -3 
8 -12 10 11 0 
9 -7 -10 -14 -10 -10 -9 -12 
__ 10 __ ________________________________________________________________________________ -2 _____ 6 _________________________________________________________ _ 
11 
13 -1 3 3 -7 
14 -11 -4 -1 3 -5 
15 -5 -1 7 
12 
J 


















0 -3 -6 -13 
9 
9 5 -8 
4 
9 -5 -12 -13 
21 -2 -10 -13 -14 
22 -4 5 -8 







30 -13 -1 
31 -15 0 
CNT 3 5 18 20 
MED -13 -13 -4 2 
UQ -11 -2 8 















3 7 5 4 
-10 -13 -12 -12 
-6 -10 -10 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17  18 19 20 21 22 23 
_ _ _ i_J_: :: ---------------------------------------------------------------------------
6 










7 -13 -10 
8 -5 6 7 -12 -10 
9 -12 -14 0 0 -11 -10 -7 
10 -10 -10 -5 2 10 0 
6 
J 
-9 -15 -11 -10 -14 
------ ----------------------- -- ------------------------------------------------------------ ---------------------- ---�------------------------- - - - - - - - ---
11 -2 -10 1 11 14 14 1 -9 -10 -14 -13 
12 -11 -9 3 4 -8 -4 -11 -12 -11 -9 
13 -12 -4 0 0 -3 
14 -13 7 5 -5 -9 -7 
__ 15 __ ------------------- -------------------------------------------------------------------
-6 _ _ _ _  -10 _ _  -12 _ -12 ______________  -10 __________________ __ _ 
16 0 0 0 3 -8 
17  -13 0 7 6 1 4 -12 
18 -14 -12 -11 -11 
19 -5 -12 -10 -7 
__ 20 __ --------------------------------------------------------------------------------
-13 
_ _  
-12 
------------------------------------- ------------------ · 
21 I -12 -11 
22 






























-6 -5 0 -10 
-1 1 4 -10 -13 5 -1 -5 -12 
16 19 12 13 
8 3 
-3 -7 -10 -10 -11 -12 
1 -1 -6 -9 -10 





� 00 01  02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  
1 -15 -7 -14 -12 
2 -12 -9 
3 -10 -4 







6 -10 -14 -10 -13 
7 -7 -1 6 6 2 -5 
8 -12 -9 -10 5 7 -2 -11 
9 -9 0 2 0 -9 -9 -10 -10 -12 
10  1 -12 -11 -16 -13 -5 2 -7 -10 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
1 1  -8 0 5 9 3 -4 -5 -8 -8 -8 
1 2  -7 -9 -6 4 6 9 14 6 -1 
1 3  -13 -5 -1 -10 
14  -12 -9 2 2 5 5 3 -5 
1 5  -9 -5 -10 -13 -12 r------ --------------------------------------------------------------------------------------------------------------------------------------------------
1 6  
1 7  
1 8  







2 5 2 -10 -11 ------------------------------------------------------------------------------------------------------------------------------------------------- -
2 1  -12 -1 4 1 2 0 2 
22 0 4 1 4 -6 -7 -10 -6 -1 
23 10 -11 -12 -10 -7 0 2 
24 -12 -1 5 10 8 3 -9 
25 0 6 14 13 14 7 -10 
2 
------ --------------------------------------------------------------------------------------------------------------------------------------------------
26 -10 -12 -9 -2 4 7 6 3 -1 
27 -8 -7 2 -9 -1 0 -4 
28 0 -7 0 6 6 -10 -8 
29 -12 -1 4 5 5 7 4 
30 2 -8 1 -10 -9 










-11  -9 
-12 
19 21 25 
-7 1 1 
-1 4 6 






24 17 14 
-3 -5 -8 
4 3 -5 






9 5 1 






� 00 01 02 03 
MEASUREMENTS OF HF FI ELD STRENGTH ( UPPER S IDE BAND OF  JJY ) AT SYOWA STAT ION 
FREQUENCY 
04 05 06 
10 MHz 
07 08 
ZONE T IME 45 °E Mean Time ( UT+3h ) 
09 1 0  1 1  1 2  1 3  1 4 1 5  1 6  1 7  1 8  1 9  20 21  22 
1 7 3 -2 -12 
2 -5 5 -3 
3 -8 -8 -1 0 -3 -10 -12 -4 -10 
4 -3 -6 -5 2 0 1 0 
2 3  
5 -7 -7 3 2 1 0 -4 -1 r------ ·---------------------------------------------------------------------------------- - - - -- ------------------------------------------ ----------------
6 -5 -5 -8 -8 -8 -9 -5 
7 -8 -10 -10 -1 5 -1 
8 0 -6 -7 0 5 7 2 
9 -10 -5 -6 -9 -10 2 
1 0  4 -6 -1 -10 -7 -8 -10 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
1 1  -8 -6 
1 2  -1 -9 -6 -5 -7 
1 3  -4 -11 1 -10 
1 4 -12 -14 -13 -12 -9 3 
1 5  -12 -11 -6 -5  -9 -12 -8 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
1 6  -7 -2 2 -2 0 
1 7  2 -9 -14 -10 -8 -8 -5 -10 -9 
1 8  -4 -12 -3 2 7 5 5 7 -1 -5 -2 
1 9  -14 -13 -6 0 0 -1 -9 
20 -12 -8 -7 -9 -9 -3 0 -8 ------ -------------------------------------------------------------------------------------------------------------------------------------------------
21  -12 -1 3 -1 5 5 1 -6 -10 
22 
-5 -7 2 1 5 9 6 1 -2 
23  -10 -2 2 6 9 5 4 3 
24 5 .  3 -8 0 -9 
25 -1 -9 -2 0 -8 
26 
-
-6 -10 0 0 -1 -8 -11 0 3 
- - -
-
27 -9 -5 -1 -1 -4 -5 
28 -12 -9 -8 -6 -6 4 1 -10 
29 -5 -10 -9 1 -7 -10 -7 


















22 23 24 27 
-5. -1 -1 -2 
-1 2 4 2 
-8 -8 -8 -6 
21 19 11 12 
-1 -8 -2 -7 
1 1 0 -3 





DEC . 1976 
� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY} AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time ( UT+3h } 
09 10 11 12 13 14 15 16 17 18 19 20  
1 -7 -6 -10 -6 -10 -10 7 
21 
2 -10 -8 -3 -6 -4 -4 -3 1 
3 -12 -11 -14 -10 -5 -4 -6 -6 
4 -7 -8 -7 -7 -10 
5 -7 -9 -5 -10 -8 -10 -10 
22 23 
------ ·-------------------------- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 -5 - 4 - 4 0 
7 -14 -7 -5 -3 -3 -2 -8 -10 
8 -6 -1 4 1 -5 -8 
9 -2 -6  - 9 0 - 9 -2 
__  }Q __ ----------------- ----------- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -10 __ -1 _ _ _ _ _ _ _ _ _ _ _ _ ___  -8 _ _ _ _ _ _ ___  -7 _ _ _ _ _ _ _ _ _  _ 
11 -3 -8 -9 
12 -6 -11  
13 -12 -5 -5 -9 -4 -3 -11 -10 
14 -11 -6 -5 -7 -7 -11  -9 -3 -9 
15 -9 -9 -8 -9 -2 r------ - -- ----------- - - ----------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - -
16 -6 7 -14 -10 -12 -7 
17 -14 -12 -7 -2 -5 
18 -14 -14 -10 -2 
1 9  - 8 - 3 - 2  2 
20 3 -5 -12 -6 -1 -3 2 
- 1  
1 






21 -14 -8 0 0 2 -12 2 -7 -3 -4 
22 -11 -9 -7 -8 -7 
23 -12 -11 -9 -6 -1 -1 1 -2 
24 -7 
__ 25 __ _______  
-10 
___________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -1 s _ _ __ _ _ _ _ _ _ _ _ _ _  -10 _ _  -14 _ _  -7 _ _ _ _  o _ _ _ _  o - - --------------------
26 -9 -14 -12 
7 27 -1 -6 -15 -10 -7 - , 
-8 
-7 
28 -13 -8 _




















3 9 18 
-15 -13 -8 
-10 -7 
-14 -10 
-1 1  
-11 -10 
-7 4 1 2 
23 23 25 21 
-7 -5 -4 -3 
-5 -2 -1 1 
-10 -9 -7 -8 
22 12 8 3 
-6 -7 -7 -9 
-1 -3 -3 
-8 -9 -10 
JAN.1977 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45 °E Mean Time (UT+3h) 










-8 -12 7 4 3 -1 
-1 -3 7 -3s 
-10 0 8 5 5 5 
-12s 
-12s -1 -6 9 -lls --------------------------------------------------------------------------------- ----------------- ------------------ -------- ---- ---- - - - - - - - - - - - - --
-13 -10s -1 1 -2 -13 -13 -14 
-8 -15 -15 s -6 1 5 12 7 -12 -13 -15 
-9 -11 -10 -13 s -12s -1 -3 -7 -9s 
-13 . -5 -9 -13 -4 -5 -8 -5 1 -9s 
f--- lQ __ -12 -11 -7 -3 -12 -9 · -9 -9 -12 -12 ------------- ---- ---------- -------------------- ------------------------------------ -- ---------------------------------- ------------------ - - - - - - - - -
I 
12 -9s -9s -1 -13 
13 -12s -10 -7 -7s -2s -6 s 
14 -14 -14 -13 -12s -13s -14 s 
15 -13s 1 -6 -11 -12 -13 
11 J -12 -12s -9 -7 -3 
------ ------------------------------------- ------------------------------------ -------------------------- ---------- -------------------------- - - - - - - - - - - -
16 -2 -2 -2 0 -2 -12 -13 
17 -5 -7 -12 -9s -7 -10 -8 
18 2 -1 -12 -10 -11  -8 -7 C C C C 4 -2 
19 -8 1 C -7 -6 1 1 3 18c 13 -8 -13 
20 -12 -3 -8 -7 -12 -13 -lOc -10 -8 --------------- ------------------------------------------------------------------------------ ---------- ---------------- -------------------- . - - - - -
21 -13 2 -12 -8 -7 -3 C 3 0 2 -7 -12 
22 -12 -3 -7 -8 -13 -7 -9 
23 C C -5 -12 -7 2 5 8 13 7 2 -3 
24 C -12 -13 3 3 2 5 15 -4 s s s 
__ f? __ s 5 -10 -5 13 8 3 s 5 s s s s ----------�------ ---------------------------------------------------------------------------- ------------------------------------- ------- - - - - - - - --
26 s s s 6 s s s s s s s s 
27 C s 7 -3 s s s -7 s s s 
28 -7s -9s -7s -3 C 12 -7 
29 -8 -18 -6 -12 -7s -9s 
30 O s  -5 -12 -23 
31 -15 -12 -13 s -4 -10 -8 
CNT 4 9 8 4 2 1 1  23 25 27 23 25 21 12 10 5 
MED -12 -5 -10 -8 -13 -12 -6 -7 -3 -5 -2 -9 -10 -9 -12 
UQ -10 2 -8 -6 -8 -2 -3 -1 -3 5 -3 -3 -7 -3 
LQ -13 -8 -11 -10 -13 -10 -10 -8 -8 -8 -1 1  























MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FEB.1977 FREQUENCY 10 MHz ZONE TIME 45 °E Mean Time (UT+3h) 
00 01 02 03 04 05 06 07 08 09 1 0  1 1  12 13 14 15 16 17 18 19 20 21 22 
-11 -14 -10 -8 -3 6 4 2 2 -5 
-3 -12s -12 -9 -2 -1 -2 2 7 -9s 
23 
-12 -8 -2 1 8 7 -4 1 -7s -13 s 
-15 -8 6 7 6 7 1 -2s -7 
-3 -7 -lls -11 -3 -12 -7 -6 -6s -7 -11 -------------------------------- ----- - - - - - --------------- - - - - ------------ ------------------------------------------------------------------------
-7 -12 -9s -6 -9 -8 -13 s -12 -12 -6 -15s -12s 
-5 -13 -12 -12 0 6 -7 -8 -13 -17 
-8 -7 -5 -13 -15 
-9 -10s -12 -7 -11 -lls 
---------------------------------- --- ---- ----------------------------------------------- --- -13 __ -18 __ -20 __ -8 _____ 0 ___ -1 ___ -10 _______ _ __ ____ _ 
-12 -10 -15 -13 
-15 -12 -11 -11 -11 -7 -7 -8 -11 
-10 -18 -15 -1 -7 -5 -8 -13 -15 -17 -18 
-15 -3 -3 -13 s  -13 -13 -8 
-15 -11 -10 2 3 -2 -10 -8 -12 -14 ---------------------- ------ - - - - - - - -- - - ----------------- - - - - --------------------------------------------------------------- - - - --------------------
-12 -5 -4 3 4 3 -2 -3 -9 C 
-12 -12 -8 -1 -8 -8 -13s -15 -6 -12s 
-14 -12 -15 -12 -12 -7 -8 s -2 -2 -7 -5 -14 
2 3 -1 1 -13 -13 s -8s -11 
-3 -1 0 -6 �6 1 -7 -3 -------------------- ----------- ------------- - - - - --------------- - - - - --------------- --- ------------ -------------- - - --------------------------- - - - --
21 -8 3 7 -1 -3 -5 -10s  -8 -7 -9 
22 -12s -12 -12 -8 -6 s 2 C 7 -4 s -4 -2 -5 -13 
23 -12 -8 C C -13 s -9 -9 -17 -17 
24 -11 -11 -12 -8 3 Os C -12 -12 
25 -10 3 3 -12 -11 -8 -12 ------ ----------- ------------------------------------------------------ ------------------- - -- - --------------- --- - - ------------- ---- ---------------------
26 -12 -15 -12 -7 0 -1 -13 -6 -7 
27 -12s 7 C 4 -7s 









































































1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  

















00 01 02 03 
-10 
-14 
MEASUREMENTS OF  H F  FIELD STRENGTH ( UPPER S I DE BAND OF JJY ) AT SYOWA STAT ION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE T IME 45 °E Mean Time ( UT+3h)  








-15 -10 s -7 
-15 -4 -3 






1 7  1 8  1 9  20 21 22 23 
16 5 -8s  -8 2 -2 
-1 -6 -12 -7 -9 
5 -1 C C C C 
-2 10 -3 -13 -12s -13 
3 4 -2 -2 2 -9 s -------------------------------------------------------------------------------------------------------------------------------------------------
-4 -13 -8s -lls 1 -3 -12 -12 2 -9 -16 
-2 -3 3 -9 -9 -8s -8 
-13 -1 7 7 0 -2 -12 -1 -2 -14 
-14 -12s -5s -12 
-8 -12 -15 -12 -12 -12 -17 --------------------------------------------------------------------------------------------------------------------------------------------------
-5 -12 -13 -6 -13 -9 -17s - -12 -12 3 -2 -11 -12 
-5 -14 -13 -12 3 2 -9 -9 -8 s -5 -15 -13 
-5 -13 -5 -5 -8 -7 -l 7s -11 -9 -8 -15 
-8 1 -5 -15 -15 -18 -15 --------------------------------------------------------------------------------------------------------------------------------------------------
-5 -17 -6 -7 -13 -13 
-12 -20 -18 -19 
-13 -11 -13 -15 -12 -20 -19 
-13 -15 -15 -13 -10 -9 -3 -12s -14 -17 -17 
-15 -20 -17 -9 -7 -14 s -17s -15 -13 -------------------------------------------------------------------------------------------------------------------------------------------------
-19 -6 0 -5 -12 -15 
-14 
-15 -20 
-12 -17s -17 
-10 -13 -10 -18 -21 -12 --------------------------------------------------------------------------------------------------------------------------------------------------
-15 -12 -17 -18 -20 -17 
-12 -20 -13 -12 1 -8 -9 -13 
-21 
-18 -9 -13 -17 
-19 -20 -12 -5 -5 -15 -15 
-4 -4 -3 -3 -15s 
8 10 8 20 22 26 27 24 21 19 15 12 3 
-8 -14 -13 -10 -8 -5 -6 -10 -12 -12 -9 -12 -15 
-5 -13 -13 -7 -5 1 0 -2 -9 -8 -6 -8 









1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
,4:::,,,. I 
1 6  
O') 1 7  
I 1 8  

















APR .1977  
00 01 02 
-14 
-9 -20 -17 
-15 -20 
03 
MEASUREt<iENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h ) 
09 1 0  1 1  1 2  1 3  
- 1 3 




1 5  1 6  1 7  
-12 -11 -12 
-12 - 9 -9 
-8  -18 
-11 -11 -12 
-20 
-11 -13 
-12 -11 -14 
-10 -12 -11 -11 
-6  -7  -10 






-17 -15 -12 -12 -20 -20 
22 23 
-19 
- 1 3 
--------------------------------------------------------------------------------------------------------------------------------------------------
- 1 3 
-20 
-20 
-11 -7 -5 -3 -12 -20 -20 -20 
-20 
-17 -20 -15 
-22 
-18 - 1 3 
-20 
-13 -17 
-12 -15 -15 -1 3 
-18 -18 -17 --------------------------------------------------------------------------------------------------------------------------------------------------
-17 -10 
-15 -17 -3 
-14 -7  
-18 
-13 
7 3 1 6 11 
-15 -20 -17 -15 -10 
- 1 3 -13 -7  
-17 -17 -12 
-9 -13 -21 -12 
-12 -11 -15 -21 
-4 -8  -17 s -18 -20 -20 
-15 -18 -17 -18 
- 1 3 - 1 3 
13 18 14 6 5 6 6 5 5 
-11 -11 -12 -18 -18 -18 -20 -19 - 1 3 
-8  -11 -12 -17 -17 -18 -15 -15 - 1 3 





� 00 01 02 03 
-20 
MEASUREMENTS OF HF FIELD STRENGTH {UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 
04 05 06 
10 MHz 
07 08 
ZONE TIME 45 °E Mean Time { UT+3h) 
09 10 11 12 13 14 15 












































-13 -13 -14 
-20 
-15 -13 -12 -14 
-19 




-19 -12 -7 -8 -17 
-20 
-17 




21 -18 -13 -9 -6 -6 -18 -15 -17s -11 
22 -12 -8 -6 -17 
23 -9 1 0 -18 s 
24 -13 -8 -6 -13 




26 -15 s -3 -1 -12s -18s 
27 -13 -12 -10 
28 -16 -12 0 -9 
29 -11 -13 -19 -13 -2 0 
30 -14 -13 -3 3 





































































































































MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 
04 05 06 07 08 09 10 
45 °E Mean Time (UT+3h) 
11 12 13 14 15 16 17 18 19 20 21 22 23  
-12 -4 -10 -18 -17s -15 -19 -17 -19 
-15 s -13 s -15s -15s 
-8 -1 -13 -14 -18 s -15s -14 
-8 -1 -13 s -13 -12 -13 -15 -13 
-13 -8s -l 7s -13 -18s 
-3 2 -18 
-16 -3 -1 -15s -18 s 
-15 -3 1 -15 -17s -15 -8 
-11 -2 
-13 -12 
-14 -7 -4 -13 -16 s 
-18 -12s -16 -16 -13 -15s -17 
-8 -4 -19 
-13 -3 2 -3 -14 -13 -18 -16 -12 -12 -12 
-20 -12 -19 -12 -15 -19 -14 
-17 -21 
-20 
-15 -20 -12 -------------------------- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-17 -15 s -15 -19 
-10 -20 
-19 
-21 -3 -2 -!Os -20 -8 -13 -12 -17 -12s -9s 
-13 -3 2 -21 -15 -14 




-15 ------------------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - --
-15 -7 3 -11 -20 -16 -12 -11 -10 -12 -19 
-15 -18 -7 -2 -1 -17 
-17 -17 -15 -13 -r2 -20 -15s 
-20 -4 -13 -10 -15 
14 4 
-15 -15 
-1 4 -14 
-17 -18 





23 12 5 5 7 9 13 18 14 16 
-4 -12 -14 -17 -16 -15 -15 -15 -15 -16 
-1 -6 -14 -13 -14 -13 -13 -12 -15 -13 






































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 1 0  11 12 13 14 15 16 17 18 19 20 21 22 23 
-11 -9 -12 -10 -13 -8 
-11 -20 -17 -18 -13 
-21 -7 -14 -13 -13 -13 -12 -14 
-13 -14 s -15 -20 
-15 -21 -15 -11 -13 -18 -14 -20 -------------------------------------------------------------------------------------------------------------------------------------------------· 
-21 -3 -7 -7 -13 
-19 
















-15 -3 -13 -14 
-10 -3 -13 -7 -7 -12s -16 -18 -15 -21 
-18 -21 -16 




-18 s -7 
-13 
-13 -15s 




-13 -13 -17 -15s 
--------------------------------------------------------------------------------------------------------------------------------------------------
-12 -10 -8 -13 -16 
-18 -12 -1 1 -8 -19 
-20 -13 -8 -1 -12 -15s 
-16 
10 3 4 10 13 11 7 8 
-14 -19 -21 -12 -10 - 13 -13 -15 
- 13 -20 -10 -7 -7 _;10 -12 
-16 -21 -13 -15 -16 -13 -15 
-20 -20 
-13 -19 -20 
5 12 14 12 8 9 
-13 -18 -15 -15 -18 -15 
-12 -13 - 13 -14 -15 -14 











1 0  
1 1  
1 2  
1 3  
1 4  
15  
i:.n I 
1 6  
0 1 7  



















00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 1 0  11 1 2  1 3  1 4  1 5  1 6  
-7 -5 
17  18  1 9  20 21  22 23 
-17 -18 -12 -4 -12 -15 -18 -20 -21 
-20 -17 -8 -1 -15 
-12 -16 -18 -19 -10 s 
________ -21 __________________ ________ ___ ___ ______________ ______ ____________________________ -21 __  -18 ___ -ll __ -11 _ -11 __ -13 __ -20 __ ___ ________ _ 
-16 
-21 -16 
-15 -13 -21 -12 
-17s -16s 
------------------------------------------------------------------------------------------------------------------------- -20 _________ c _________ _ 
-7 
-17 -20 -12 
-18 -21 
-7 -13 -13 -13 -15s -15 s --------------------------------------------------------------------------------------------------------------------------------------------------
-19 -13 -7 -7 -10 -10 
-20 -18 
-10 s -13s -18 -18 -13 
-15 -15 -19 -22 
-15 
-15 -13s -16 -16 -13 
-16 -17 -7 -7 -15 -20 -15 -13 -17 
-17s -15 -2 -2 -2 -12 -14 -13 s -15s 
-18 -18 1 -6 -12 -15s -15 -8 
-12 -1 -18 s -13 -13 -17 
-17 -19 -10 -15 -19 -13 -19 
-15 
-13 -10 -13 -13 
-1 -18 
-17 -15 -17 -13 -12 -13 -17 -13 -18 
-14 -7 -3 -6 -7 -17 -20 -15 -15 
10 4 2 7 13 19 11 6 13 13 11 13 8 8 
-17 -18 -17 -13 -8 -10 -12 -11 -15 -16 -16 -18 -15 -15 
-16 -16 -12 -4 -6 -6 -10 -12 -13 -14 -15 -14 -12 













1 0  
SEP . 1977 
00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATI ON 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TI ME 45 °E Mean Time (UT+3h) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22  23  
-18 -12 -19 -20 -12 0 -1 1 -7 -12 -20 -18 s -20 
-13 -18 -19 -8 0 2 3 -13 
-15 -8 2 -2 0 -8 s -15 
-14 -13s -18 -15 -13 -18 -17 -18 
-13 -13 -2 3 4 -1 -11 --------------------------------------------------------------------------------------------------------------------------------------------------
-14 -3 2 4 -3 -12 
-7 1 -2 2 -1 -10 -15 
-16s -3 -7 3 -2 -8 -18 -19 -15 
-13 -13 -ll s -17 -16 -17 -19 




11  -7 
-13 -3 -3 -8 
-
13 s 
1 1  
1 2  
1 3  
14  
1 5  ------ 1------------------------------------------------------------------------------------ - -------------------------------------------------- - - - - - - - - - - -
1 6  -9 -2 0 -3 -13 -13 -12 
1 7  
1 8  
















1 -8 s -10s -13 
__ 25 __ �-- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - --
26 
I 27  -13 -13 
28 
I 29 -6 -2 -8 -8 -13 -13 -15 30 -10 -1 2 -5 -3 -7 -17 -20 -17 -15s 
31  
ctn 6 2 1 2 2 7 15 18 17 17 13 6 7 6 6 3 
MED -14 -17 -12 -16 -16 -12 -6 -2 0 -7 -12 -15 -15 -16 -18 -15 
UQ -13 -7 -2 -1 2 -3 -10 -13 -14 -15 -17 -15 
LQ -16 -13 -9 -10 -
11  -8 
-





� 00 01 02 03 
MEASUREMENTS OF HF FIEL D STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time ( UT+3h) 
09 1 0  11 1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  22 
-14 -8 -2 2 2 -2 -7 -13 -13 







-8 -8 -13 -15 -15 -7 
-2 -13 -5 -10 -13 -8 -9 





-9 -15 -14 -3 -3 -5 -7 -14 -13 
-12 -3 7 5 4 -2 -12 
-7 3 3 2 -2 -3 -2 -10 -13 
-8 -13 -13 -7 0 4 6 3 2 -15 
1 0  ______________________________________________________________________________________ -10 __ -2 _____ 2 _____ 5 _____ 7 _____ 5 ____ ��- - - - - - - - - -�JJ ___ �§p __ _ 
1 1  






-13 -12 1 3 3 0 
-13 -11 -5 -15 
-8 -9 -14 -13 
-17 -8 -9 3 2 -2 -3 -6 -13 -13 
-18 -18 -16 -10 --------------------------------------------------------------------------------------------------------------------------------------------------
1 6  
1 7  
1 8  
1 9  
20 -15s 
-16 -8 -2 -8 -2 -13 
-4 1 -1 -lls  -14 
-15 -7 
-7 -7 -8 -9 
-14 -15 -17 -------------------------------------------------------------------------------------------------------------------------------------------------
22 -12 -17 
23 -12 -13 -7 0 -2 -3 -12 -13 
21 
j 
-10 -2 -15 
24 -13 -13 -9 -13 -10 -7 -12 -14 -15 
25 -7 -13 -8 -2 2 2 1 -3 -13 s ------ ---------------------------------------------------------------··----------------------------------------------------------------------------------
26 
27 I -12 
28 
29 
30 -7 -8 
31 -2s 
ctn 12 4 5 
MED -7 -12 -13 
UQ -25 -10 
L Q  -12 -14 
-13 
-14 
-15 -12 -10 -5 -1 -6 -10 -12 -9 
-7s 
-13 -9 -12 -13 
-8 -3 
-17 -12 0 1 
-7 
16 22 24 28 
-12 -7 -5 -5 
-9 -3 1 2 



















18 11  9 
-9 -13 -13 
-3 -12 -13 













! Q  
1 1  
12 
1 3  
1 4  
1 5  
1 6  
I 1 7  1 8  I 


















po 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SI DE BAND OF JJY) AT SYOWA STATI ON 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TI ME 45°E Mean Time ( UT+3h) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 21 22 
-13 -3 2 3 3 3 0 -5 -2 
8s  -8 3 8 8 7 8 -5 
23 
-8 -2 -3 -2 2 0 -7 -12 
-1 -8 -5 2 3 -3 
-5 -5 -3 O -5 -5 -10s -8s -1 --------------------------------------------------------------------------------------------------------------------------------------------------
-25 -10 -8 -6 -3 -7 -7 -7 3 2 
-8s -12 -9 -9 -10 -8 -7 -3 -3 -12 
-2 -12 -11 -9 -5 O O -7 -3 -7s -12 
-5 -7 -4 2 2 2 -6 -2 -3 -9 
-2 -9 -10 -10 -3 -5 -8 O s  --------------------------------------------------------------------------------------------------------------------------------------------------










-5 -9 -6 -8 -8 
-10 
-5 -10 
-8 -8 -9 -8 -8 -8 s 
-7 -8 
-7 -9 2 -2 -5 -8 -7 
-10 -6 -7 -5 2 -2 1 ----------------------------------------------------------------------------------------------------------------------------------------------
13  3 6 
-2 -9 -10 
...,2 -8 
-5 -12 



















-7 -8 -4 
-2 -2 -4 
-8 -8s -9 
-5 -10 
19 19 18 
-5 -6 -7 
2 -2 -3 



















1 0  
1 1  
1 2  
1 3  
14 
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
2 3  
24 
25 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER S I DE BAND OF JJ Y )  AT SYOWA STAT I ON 
DEC.1977 FREQUENCY 10 MHz ZONE T IME 45 °E Mean T ime ( UT+3h )  
00 01 02 03 04 05 06 07 08 09 1 0  1 1  1 2  1 3 1 4  1 5  1 6  1 7  1 8  1 9  20 21 22 23 
-4 3 -2 3 -7 
-2 
-9 -7 -2 -3 -2 -7 -8 
-9 -10 -8 -10 -8 -12 
-5 -2 -3 -8 -7 -5 --- - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 -9 -7 -3 -4 -2 2 -8 
-1 -7 -8 -8 -7 -5 -7 2 0 -8 
-7 -7 -7 -4 -6 -7 -7 -7 
-7 -2 -12 -8 -5 2 -1 -3 
-2 -4 -8 -8 -7 -8 -2 -2 -8 - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-7 -9 -8 -7 -8 -6 -2 2 -3 
-9 -2 -2 -6 -2 0 -3 -8 
-7 -8 -9 -8 -7 
-7 -10 -10 -9 2 -1 2 1 -ls 
-10 -2 -2 -2 -11 -9 -2 -7 3 -3 
-11 
-10 
-7 -9 -11 -8 
-10 -10 -12 -8 -5 -7 -8 
-2 -10 -6 -7 -8 -9 3 









-5 -9 -7 -2 -2 -4 -3 0 Os 
-7 -12 -8 -9s -4 -8 
2 -12 -7 -9 -9 2 0 , -7 
2 -7 -3 -7 -10 -10 -10 
0 -3 -5 -4 -5 -9 
26 -4 s -8 -8 -2 2 -2 -4 -2 -6 s 
27 -4 -9 0 -10 -8 -3 -8 
28 - 8 0 - 8 - 9 
29 s -7 2 -7 0 
30 -3 -5 3 -3 -2 2 





















8 18 24 
-9 -8 -7 
27 27 25 27 22 15 
-7 -3 -4 -7 -5 -7 
-3 -8 
-8 -9 -7 
-8 -8 -4 
-11 -9 -8 
-3 -2 -1 -2 1 -3 








































00 01 02 03 
-15s -12 
-15s -7s 2s 
-13 -13 s 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 1 1  12 13  14 15 16 
-15 -13 
-14 -15 
17 1 8  1 9  20 21 22 23 
-10 -13 -1 -3 -9 -13 -12 
-14 -13 -5 -8 -13 
-3 -13 -13s 
-12 -15 
------------------- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -15 __ -12 __ -9 _______________ -15 ________ 
-13 -13 -12 -5 -8 
-15s -13 s -16 -8 -7 -3 -7 -11 
-10 s C C C C -13 -15s -13 -14 
-11 -5 -10 
__ -14 _____________ - - - - - -______________________________ - - - - - - - - - - - - - - - -_ - - - - - - - - - - -______________ -12 __ -2 ___ -14 ___ ----- - - - - - - -14 s -6 s _______ _ 
-12s -8 -7 -10 -lls -3 
-14 -12 -4 2 1 -2 -6 
-15 -11 -12 -3 2 -2 -15 
-14 -16 -17 -8 -3 -3 -2 
-13 -12s -17 -7 -2 2 -3 -6 -13 -----------------------------------------------------------------------------------------·-------------------�.-------------------------------------
-13 -5s -16 -12 -8 -9 -12 -8 -2 -13 -12 -13 s 
-10 -14 -lls -13 -9 -3 0 2 2 -3 -10 -15 
-15s -11 -10 s -9s -15 -15 -11 -12 -8 -1 -10 -16 
-13 -5s -14 -14 -17 C -13 -10 -8 
-15s -3 s -ls  -16 -13 -5 -7 -3 -3 -1 -8 -15 -------------------------------------------------------------------------------------------------------------------------------------------------
-12 -5 s -15 -12 2 4 2 3 -1 -2s -9 
-14 ls -14 -5 -2 -1 -2 -2 -2 0 -13 
C C C C C C C C C C C C 
-10 s -8 -2s -2s -12 -12 -8 -8s -10 -8 
-10 Os  -11 -5s -12s -8 -12 --------------------------------------------------------------------------------------------------------------------------------------------------
-12s -15 -9s -11 -7 -7 -9 -11 -5 
-10 s -8 -3 -1 2 -7 
-7 s -13 ..;.10 -12 -12s 
-10 s -8 -8s -12 -6 
-8 s -12 -12 -3 -3 -12 -8 s -12 
-13 -14 -15 -3 -15 
12 11 18 4 1 10 16 26 27 25 24 23 19 12 
-13 -13 -8 -1 -16 -14 -13 -11 -8 -7 -3 -8 -10 -12 
-10 -11 -5 1 -14 -12 -8 -3 -1 -2 -3 -5 -10 










1 1  
12 
13 
1 4  
15 
16 



















00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJ Y) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 1 1  12 13 14 15 16 1 7  1 8  1 9  20 2 1  22 23 
s -10 s -15 -8 -15 -18 -10 s 
-16 -20s -12 -5 -2 -1 6 -3 -2 -2 
3 -10 s -10 s -7 -7 -6 -7 -10 -9 -13 -13 
-12 -12 s -8 -1 2 -1 4 1 -2s -13 
-8 -8 s -15 -4 -8 -3 -3 -5 -13 ------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - --- - - - - - - -------- - - - - - ----- - - - - - - - ---- - - - --- - - - ----- - - ------- - - - - - - - - ------- ---- - ----- -
-3S -ls -12 C -7 -1 0 -8 -6 -15 -12 -3 
0 1 s -13 -9 -3 -1 7 8 -3 -14 -16 -8 
-8 -12 s -13 -8 -5 -7 -5 -15 -12 -3 -5 -14 
-10 -7 s -12 -13 s -8 -10 �7 -2 -7 -3 -1 -14 
0 -7 -8 -13 -8 2 7 3 2 1 -1 -3 -12 ----------------- - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - ----- - - - - - - ---- - - - - - - - - - - --- - - - - --- - - ----- - - - ------- - - - - -------------- - - ----- - - --- -- - - - - - - - - - - - - -
-7S -2 S -11 2 3 7 5 6 3 -7 -12 












C -5 s -13 -13 -3 2 2 4 -1 -6 -2 -13 
-1 s s -13 -8 -13 -12 -7 3 6 -2 -2 -12 --- --------- --------- - - - - ---- - - - - - - - - ------- - - - - - - - --- - - - - - - - --------------- - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - --------- ---- -- - - - - -- - - - - - - - - - - - - - - - - -
5 s -12 -10 -17s s -13 -9 -12s -8 -20 -13 
s s s s s -13 -6 -7s -17 -17 -13 
-16 s -10 -7 -15 -5 -12 -16 s s s s 
13 11 4 
-8 -7 -11 
-2 -1 -9 
-11 -10 -16 
10 12 14 14 17 17 
-13 -9 -4 -3 -5 -2 
-12 -8 -1 2 3 4 













































MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 
04 05 06 
10 MHz 
07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 11 12 13 14 15 16 17 18 19 20 21 
-14 -17 -3 -4 -4 -18 2 -4 -6 -7 
-1 -17 -6 -6 0 -1 2 3 1 -5 -5 
3 -18 -6 -7 -2 -5 -6 -3 -3 -7 -10 - ---------------- - - - - - - - - - - - ---- - - - - - - - ---- - - - - - - -- - ----- - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -------- ------- - - - - - - - - - - - - --
-1 -13 -5 -4 -4 -1 -4 -4 -4 -5 
�2 -13 -19 -17 -8 -14 -7 -5 -4 -4 -3 -6 -3 
-2 -11 -11 -9 -2 -3 -2 -1 -5 -7 -5 
-7 -14 -13 -4 -10 -10 -10 -11 -12 -10 
1 -11 -14 0 6 1 -1 -3 -9 -10 -10 
-




2 -15 -16 -9 -19 -16 -7 -11 -13 -9 -7 -14 -4 
-2 -15 -1 1 4 0 3 -10 -8 -11 -12 
-6 -20 -15 -7 -3 -5 -10 -9 -11 -5 -8 
-6 -20 -12 -8 -8 -10 -10 -9 -10 -14 -10 -------- - - ------- - - ------ - - - - ---- - - - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - ---- -- - - ---- - - ------ --- - - - - - - - -----
-8 -10 -3 -5 -12 -15 -11 -19 -12 -9 
-19 -10 -4 -10 -10 -12 -10 -14 -16 -17 
-16 -14 -3 -9 -7 -5 -16 -20 -19 
-14 -10 -9 -12 -11 -7 -18 -17 -10 
-12 -6 -16 -15 -13 -11 -6 -15 -15 -12 -11 -9 -12 
-7 -8 -11 -2 -6 -12 -8 -12 -12 -11 
17 14 4 
-5 -14 -7 
-2 -11 1 
-7 -17 -15 
2 9 17 19 19 
-17 -15 -10 -7 -4 
-12 -7 -3 -2 
-17 -13 -11 -7 
19 19 19 
-5 -10 -9 
-4 -2 -3 













MEASUREMENTS OF H F  F IELD STRENGTH ( UPPER S I DE BAND OF JJY ) AT SYOWA STAT ION 
FREQUENCY 10 MHz ZONE T I ME 45 °E Mean T ime ( UT+3h )  
!� 00 0 1  02  03 04 05 06 07 08 09  10  1 1  1 2  1 3  14  1 5  1 6  1 7  1 8  1 9  20  21 22 23 
l -6 -8 -14 -10 -10 -14 -10 -1 1 -13 -13 
2 -6 -18 -9 -12 -11 -13 -16 -18 -17 -14 -16 
3 -19 -7 -4 -4 -1 -15 
4 
s __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -19 _ _  -21 _ _  -1 7 _ _ _  -1 o _ _ _  - 1  o _ _  -18 _ _ _ _ _ _ _ _  -19 _ _  -18 _ _  -16 _ _  
6 - 13 -13 -7 -7 -4 -15 -14 -16 -12 -18 
7 - 17 -14 -17 -9 -11  -15  -14 
8 -6 -9 -8 -21 -20 s - 16 -14 -10 -11 -10 
9 -11 - 18 -7 -3 0 0 0 -9 -8 -4 0 
1 0  ---3 _ -- _ -18 _ - - - - - -- -----_ - - _ - - - - _ _  - - _ ---_ - - _ - - _ _  - - - ----_ _ _  - - - - - ----- - - _ - - - ---- - -- -_ _  - - - _ -- _ -10 _ _ _  -13 - - - 14 __ -15 _ _  -9 --- -5  - -_ -2 _ - -- -0 _ - - __  s _ - - _ 
1 1  s s s s s s s s -8 -6 -4 -4 
1 2  l -21 -8 -8 -4 -4 - 5  -7 -8 -3 l 
1 3  l -16 -3 2 2 -5 -10 -5 -7 -3 -4 
1 4  0 -19 -14 -12 -8 -3 -10 -10 -14 -9 -7 
1 5  _ _ _  
0
- - - - - - - - - - - - --- - - - --- - - - ------ - - - ------- - - - - - - - - --- ------- ---- - - - ---- - - ----- - - - - ----- - - -18 _ _  - 4  _ _ _ _ _  1 _ _ _  -8 _ _ _  -14 _ _  - 9  _ _ _  -9 _ _ _  - 1 2  _ _  - 5  _ _ _  _ 
1 6  -8 -18 -4 0 - 5  -3 -5 -9 -16 -13 
17 -8 -22 -13 -11 - 1 1  -5 -7 -7 -5  
1 8  - 16 -3 -4 -4 -4 -8 -8 -8 
1 9  -9 -21 -17 -6 -5 -3 -5 -2 -6 -8 -10 -8 -5 
20 __ 
-1 _ _ _ _  
-20 
- - - - - - - ---- ------------ - - - - - - - - - - - -------- - - - - - - ----- ---- - - -- -21 _ _  
-15  __ -3 _ _ _  -4 _ _ _ _ _  
o 
_ _ _  -1 _ _ _  -.2 _ _ _ _ _  
o __ _  -13 __ -13 __ -9 _ _ _  -8 __ _ 
21  -2 -21 - 14 -7 -5  -3 -9 -9 -10 -5 -5 -8 -13 
22 -14 -1 5 -9 -7 -14 - 18 -18 -18 -21 -18 -22 -19 
23 -21 -4 -14 -5  -12 - 1 5  -18 - 18 -13 -19 
24 -13 - 19 -20 -20 
25 -19 -20 -16 -4 -14 -16 - 18 -21 -11  ----- - ---------- - - - ----- - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
26 - 1  -13 - 1 1  l - 1  -18 -19 -14 -20 - 17 
27 -17 -11 -16 -8 -5 2 - 10 -18 -13 
28 -5 - 1 1  -10 - 17 -15 -14 -9 
29 -13 -7 -11 -13 -19 
30 -10 -8 -19 -21 -18 -10 
31 
ctn 19 8 2 4 12 24 25 26 21 28 25 26 25 19 
MED -7 -19 -21 -15  -9 -10 -7 -8 -9 - 14 -10 - 10 -11 -10 
UQ -2 - 18 -14 -5 -7 -4 -3 -4 - 5  -7 -8 -6 -5  
LQ  -13 -21 - 16 -12 -14 -14 - 1 1  -14 -17 -16 -14 -14 -16 
U1 I c.o I 
MAY 1979 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45°E Mean Time (UT+3h) 




































-15 -8 -14 -18 -11 . -22 
-21 -21 -13 -15 -15 -16 -18 -21 
-22 -16 -7 -4 -6 -1 -11 -17 -15 -10 -9 
-16 -6 -10 -9 -10 -9 -12 -13 -10 -11 -18 
-20 -12 -6 -20 -16 -11 -11 -4 -- ---- ---- -------------- - - ---- - - --- --- - ---- - ---- - - - - --- - -------- - - --- ----- - - - - - - - - - - - ---- - - - ---- - - - --- - - ---- - - --- - - - - --- -- - --- ------ --- - - - - - - - - ---
-7 -21 -17 -12 -3 -3 -4 -4 -3 -8 -11 -10 -8 -1 
-7 -20 -11 -7 -12 -21 -16 -9 -5 
-9 -9 -10 -5 -1 -6 -12 -10 -9 -10 
-14 -14 -8 -10 -5 -8 -6 -7 -7 -7 -3 -8 
-21 -10 -5 1 -1 0 -2 -G s -6 -10 -9 -12 -4 ------- ----- - - - - - - - - - ---- --- - - - ---- - - ---- - - - ------ --- - - - - - ---- - ----- - - - - ---- - - ----- --- - - - - - - - - - - - --- - - - - - - - ------ ----- - -- --- - - - - - ---- - - - - - - - - - - - - -
-lls -14s -11 -4 s s -7s -3 s -5s -11 -13 -4 
-4 -17 -12 -14 -16 -12 -12 -18 -9 
-19 -15 -13 -12 -8 -5 -6 -18 -14 -15 -12 -16 
-13 -8 -6 2 -5 -12 -7 -9 -9 -9 -11 -7 

































-6 1 -2 
-4 0 -9 
-3 3 2 
-14 -15 -2 
-16 -4 -2 
-16 -11 -4 
-4 1 -8 
-9 -3 -11 
-16 -10 
-10 -9 -3 
-2 -5 
-5 -10 -19 
-4 -14 
-11 -13 -10 
-2 3 4 
21 26 28 
-6 -5 -7 
-4 -1 -3 
-10 -11 -10 
-3 -9 -14 -21 -17 -14 -9 
-6 -4 -8 -16 -14 
-1 -4 -17 -17 -12 -9 -2 
-12 -11 -10 -12 -15 -19 -15 
-13 -9 -15 -18 -13 -16 -12 
-8 -9 -14 -9 -10 
-9 -16 -8s -20 -18 -19 -19 
-6 -13s -22 -20 -17 -10 
-11 -14 -18 -14 -8 -18 -18 
-9 -12 -20 -20 -14 -13 
-6 -19 -18 -21 -8 -14 
-17 -18 -17 -21 
-4 
-17 -20 -20 -21 
-9 -lls  -21 -15 -18 
1 -5 -19 -18 -21 -21 -14 
30 30 29 28 27 24 18 
-9 -9 -15 -14 -12 -12 -11 
-5 -6 -8 -10 -10 -9 -9 
-12 -14 -18 -18 -17 -18 -16 
O') I 0 I 
JUNE 1979 
MEASUREMENTS OF HF FIELD STRENGT H (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45° E Mean Time (UT+3h) 










1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

















-12 -13 -17 -5 -10 -16 -19 -17 -17 -13 -9 
-13 -10 -9 -15 -16 -10 -20 -21 -18 -19 -20 -7 
-18 -8 1 4 2 2 -12 -9 -13 -14 -12 -15 
-10 -11 -10 -5 -9 -7 -12 -9 -12 -14 -8 
-17 -16 -6 1 3 1 3 -9 -12 -18 -20 -17 -9 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-14 -8 1 3 -1 -5 -11 -12 -17 -21 
-21 -20 
-19 -19 -6 -21 
-9 -15 -18 -20 -20 -21 
-10 -13 -12 -21 -21 -20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - -
-21 -14 1 -14 -8 -20 -12 -15 -19 -22 -20 
-17 -10 -3 0 -10 -13 -22 -18 
-10 -10 -17 5 0 -4 -12 -12 -20 -20 -19 
-14 -1 -1 -12 -7 -20 -18 -22 -13 -19 -19 
-18 -6 -2 -6 -5 -5 -12 -5 -6 -14 -10 -8 
-16 -14 -9 -18 -14 -14 -10 -12 
-21 -12 -9 -12 -19 -8 -9 -10 -12 -14 -10 
-15 -13 -9 -3 -4 -3 -9 -19 -11 
-16 -21 -16 -19 -19 -11 -16 -18 -18 -13 -14 -13 
-21 -9 0 -4 -12 -12 -20 -14 -13 -12 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-19 -19 -9 -11 -13 -16 -13 -12 -16 
-19 -4 -13 -11 -12 -9 -12 -20 -20 -9 
-20 -21 -19 -15 -18 -13 -14 -20 -18 -19 
-11 -21 -21 -21 -16 -19 -20 -20 
-17 -19 -19 -18 -16 -15 -21 -20 - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
-17 -5 -15 -16 -20 -10 -10 -9 -9 
-21 -16 -12 -13 -18 -16 -17 -18 -20 
-17 -11 -11 -5 -1 -6 -13 -18 -21 -16 -17 -17 -10 
-21 -4 -4 -7 -17 -21 -21 -11 -19 -18 -20 
-12 -10 -6 -16 -11 -18 -16 -15 -11 -7 -20 
12 5 18 22 26 27 29 27 24 26 26 23 23 
-17 -13 -10 -9 -6 -12 -10 -16 -13 -15 -16 -17 -15 
-15 -10 -9 -2 -1 -5 -7 -12 -12 -12 -13 - 13 -9 












































MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time ( UT+3h ) 
09 10 1 1  12 13 14 
-7 2 
-8 1 






17 1 8  1 9  20 21 22 23 
-
11  -19 -18 -12 
-
11  -19 -17 
-6 -15 -21 -19 -14 -9 
0 -6 -5 
-
11 -16 - 13 -9 
-1 3 -14 -19 
-16 -7 -10 -8 -14 -9 -17 -15 -19 -14 -15 -11 -------------------------------------------------------------------------------------------------------------------------------------------------· 
-14 -17 -16 -19 -14 -20 -20 -20 
-18 -12 -16 -13 -8 -19 
-17 -20 -21 -18 -19 
-17 -5 -4 -7 -7 -14 -20 
---- ---------- - ---------- ------------------------------------------------ -17 __ -12 __ -4 ___ -2 ___ -7 - -- -13 _ _  -�------------- -------- -!? . .  ::!�- - -
-15 -19 -12 -16 
-
11 -19 -19 -17 
-16 -14 -8 5 3 0 -2 -18 -19 -16 -16 -18 -8 
-10 -9 -12 -8 -8 -8 -5 -10 
-
11  -6 -12 -14 
-19 -4 1 5 -1 -7 
-
11 -19 -14 -15 -13 - 1 4 
-20 -17 -9 -10 -15 -11 -10 -16 -11 ---------------------------------------------------------------------------------------------------------------------------------------·-----------
-14 -19 -13 -15 -19 
-
11 -19 -21 -18 -8 -7 -4 
-16 -10 -9 -12 -16 -6 -15 - 13 -15 -13 -15 -8 
-7 -19 -7 -17 -19 -18 -17 -18 -14 -12 . -12 -14 
-17 -19 -15 -4 -4 -4 -13 -18 -18 -20 -20 -14 
-11 -3 -5 -8 -7 -10 -17 -18 -8 -------------------------------------------------------------------------------------------------------------------------------------------------
-15 -15 -16 -14 -17 -17 -15 
-19 -18 -12 -16 -13 -21 ...;.21 -16 -12 
-
1 1  
-18 -19 -17 -14 1 -14 -14 -18 -20 -18 -16 -17 -21 
-18 -15 -12 -4 1 -8 -6 -17 -20 -17 -17 -17 -14 
-16 -14 -6 -1 1 -5 -7 -17 -21 -19 -17 -8 
-
11  --------------------------------------------------------------------------------------------------------------------------------------------------
-9 -19 -10 
-
11  -6 -5 -14 -10 -10 -10 -22 -10 
-19 -9 -1 -1 -1 -8 -10 -14 -17 -14 
-
11  -5 
-
11 -21 -16 -12 -5 4 -4 -8 -19 -20 -19 -17 -16 -7 
-15 -17 
-
11  -7 -6 -1 -1 -10 
-
11  -12 -14 -14 -6 -3 
-16 -9 -5 -3 -4 -10 -7 -20 -16 -18 -14 -12 -13 
-17 -12 -6 -2 -4 -5 -8 -10 -18 -20 
24 3 15 24 27 27 30 31 30 23 23 23 25 26 
-16 -19 -15 -9 -6 -4 -7 -8 -16 -18 -17 -15 -15 
-
11  
- 13 -13 -7 -2 1 -4 -6 -11 -13 -12 -12 -12 -8 





MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45 ° E Mean Time (UT+3h) 













1 3  




1 8  
1 9  
20 
2 1  
-15 -14 -12 0 0 -3 -12 -18 -20 -19 -22 -7 
-19 -16 -21 -20 -15 -21 -20 -14 
-20 -11 -21 -18 -20 -18 -15 -18 -15 -17 -16 -16 
-19 -12 -16 -18 -16 -14 -18 -19 -19 -13 
-11 -13 -16 -19 -15 -19 -18 -19 -------------------------------------------------------------------------------------------------------------------------------------------------
-18 -14 -11 -12 -15 -11 -12 -18 -12 
-19 -19 s s -14 -10 -16 -16 -14 -14 -20 
-21 -4 -9 -9 -5 -13 -18 -17 -19 -20 
-17 -12 -12 -2 -1 -8 -17 -16 -18 -13 -16 -15 -14 
-13 -15 -9 -3 -13 -16 -21 -15 -20 -14 -18 -7 -------------------------------------------------------------------------------------------------------------·-------------------------------------
-10 1 -1 -9 -4 -15 -14 -14 
-1 -13 -14 -15 -18 -18 -15 
-15 -5 -20 -11 -9 -14 -14 -17 -15 
-15 -14 -8 -1 -3 -6 -16 -21 -16 -15 -20 -19 
-13 -9 -17 -1 -3 -1 -7 -18 -18 -14 -15 s --------------�--------------------------------------------------------�--------------------------------------------------------------------- --
-2 -8 -7 -8 - 1 1  -19 -16 -14 -13 - 1 1  
-16 -11  -16 -12 -8 -6 -9 -6 -14 -9 
-15 1 -3 -1 -9 -2 -15 -12 




-4 -13 -17 
23 -15 -10 5 -10 -12 -20 -19 -14 
24 -19 -16 -18 -9 -7 8 -12 -14 -16 -14 -15 
25 -19 -14 -20 -12 -12 -19 -10 -8 -8 -10 1 -- ---- --------------------------------------------------------------------------------------------------------------------------------------------------
26 -2 




















-19 -16 -6 
-15 -11 
-17 -15 -8 -15 
-13 -9 -7 
-12 -10 -5 -4 
14 18 23 27 
-15 -11  -9 -10 
-12 -3 -1 -6 
-18 -14 -15 -15 
-5 -7 -17 -12 -14 -13 -18 
-18 -18 -13 -19 -18 -19 
-13 -12 -12 -18 -17 -19 -19 
-12 -12 -20 -20 
-6 -18 -17 
2 -3 -10 -12 -14 -14 -8 
30  29 23 21 26 24 16 
-9 -13 -17 -16 -15 -17 -14 
-5 - 1 1  -13 -13 -14 -14 -9 














1 0  
SEP . 1979 
00 01 02 03 
MEASUREMENTS OF HF FI ELD STRENGTH ( UPPER S I DE BAND OF JJY ) AT SYOWA STAT I ON 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE T I ME 45 °E Mean T ime ( UT+3h ) 
09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8  1 9  20 21  22 
-4 -21 -18 -13 -4 -1 2 0 -1 -6 -13 -12 -11 
23 
-13 -19 -14 -9 -20 -19 -13 -7 -9 -9 -13 -10 -8 -7 
-8 -20 -4 -4 -1 -20 -13 -11 -11 -10 
-7 -17 -12 -4 4 -2 -2 -8 -9 -14 -12 
-19 -21 -19 -15 -11 -4 3 -8 -11 -9 -13 -10 ·---------------------------------------------------------------------------------------------------------------------------------------------- -
-18 -16 -12 -19 -4 -15 -11 -18 -13 -15 -11 
-14 -19 -20 -15 -2 2 -2 10 -18 -16 -16 -15 s 
-13 -17 -13 -15 -13 -15 -12 -5 s 
-3 -20 -19 -20 -8 -8 -6 -9 -7 -8 -13 -11 -17 -16 
-13 -21 -18 -18 -10 -14 -10 -7 -11 -12 -4 -13 -13 -12 ------------------------------------------------------------------------------------------------------------------------------------------------- -
1 1  -6 -20 -17 -8 -14 -8 -8 -14 -15 -8 
1 2  -8 -19 -18 -9 -5 -2 -2 -4 -5 -11 -8 -14 -7 
1 3  -5 -18 -17 -9 -4 1 3 1 2 0 -4 -7 -5 -4 
1 4  -10 -20 -15 -9 -4 1 2 1 2 0 -5 1 -13 
__ !? __ __ -6 _ __  -19 _______________________ _______________________________________  -16 __ -15 _ _  -12 __ -7 ___  -5 _ _ _  -9 _ __  -8 ___  -5 ___  -9 _ __  -5 ___  -5 ____  s _ _ _  _ 
1 6  -2 -21 -21 -21 -18 -8 -14 -11 -18 -16 
1 7  -19 -20 -20 -14 -14 -1 9 -19 -11 
18 -8 -20 -17 -13 -10 -8 
1 9  -14 -20 -20 -20 -19 -18 -8 -12 -17 -18 -14 
20 -12 -16 -18 -20 -9 -20 -17 -11 -15 
2 1  -10 -18 -19 -20 -16 -18 -13 -16 
22 -4 -19 -15 -11 -14 -5 -12 -14 -14 -16 -15 -8 
23 -3 -20 -20 -12 -12 -12 -15 -10 -8 -10 -15 -14 -8 
24 -9 -19 -18 -19 -16 -12 -12 -13 -16 -14 -14 -12 -5 
25  -8 -17 -14 -12 -11 -10 -5 -19 -16 -13 -2 -- ---- --------------------------------------------------------------------------------------------------------------------------------------------------
26 -9 -20 -18 -16 -12 -4 -5 -14 -15 -8 -16 -18 
27 -5 -14 -14 -5 -7 -13 -3 -8 -13 -6 -5 
28 -5 -19 -21 -18 -11 -8 -2 -10 -6 -7 -9 -12 
29 -10 -21 -20 -12 2 -3 -6 -14 -5 -7 -15 -9 














25 25 26 
-15 -12 -10 
-12 -4 -3 
-19 -16 -13 
28 28 28 29 30 30 
-7 -10 -8 -13 -13 -12 
-2 -5 -5 -8 -10 -9 








MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45°E Mean Time (UT+3h) 




































-19 -18 -9 -7 -7 -4 -6 -5 -4 -2 -5 
-5 -19 -20 -19 -8 -7 -3 -6 -6 -6 -8 -11 -11 -5 
2 -15 -21 -10 -2 3 -4 2 1 -3 -3 -10 -10 
-1 -20 -8 -8 -9 -12 -5 -7 -6 
-2 -18 -18 -13 -8 5 0 -1 -8 -5 -4 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-10 -20 -17 -5 -9 -4 -13 -9 -8 -7 3 -8 
1 -14 -20 -14 -9 -5 -9 -6 -17 -9 -7 -7 -5 
-12 -3 -16 -11 -15 -14 -5 -4 -10 -9 -12 -15 -15 
-5 -14 -6 -8 -7 -10 -7 -8 
-10 -20 -16 -12 -9 5 -15 -9 -15 -10 -7 -14 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-4 -14 -18 -20 -17 -9 -11 2 -6 -3 -5 -8 -6 �4 
1 -19 -18 -11 -10 -9 0 -7 -7 -10 -13 -9 -3 
-5 -21 -10 -5 -2 3 3 1 0 -3 -4 -9 
-4 -9 -6 0 4 1 -1 -5 -5 -2 -2 
3 -15 -18 -17 -4 -10 -7 -12 -9 -1 -5 -5 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-9 -16 -10 -2 -1 3 3 1 2 -3 -7 -8 
-5 -17 -16 -4 1 6 5 6 6 6 4 0 
3 -13 -20 -11 -2 11 4 5 5 4 5 -1 
1 -15 -14 2 3 5 6 6 6 7 -2 
5 -12 -20 -14 -8 -1 4 -1 -1 0 -3 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-1  -14 -17 -13 -6 -4 -4 -9 -6 -6 -9 -4 
1 -16 -19 -13 -8 0 0 0 -9 -9 -7 -7 
-4 -17 -19 -21 -13 -7 -6 -5 -5 0 -1 -5 -6 
-1 -13 -15 -13 -2 -7 -8 -4 -6 -6 -4 -3 
7 -13 -21 -12 -7 -2 9 -9 -6 -4 -3 -5 -6 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-11 -19 -12 -1 2 6 -3 -2 -4 -4 -3 0 
-5 -17 -20 -12 -6 0 -3 1 0 -5 -3 -3 
-1 -11 -20 -16 -10 -10 -5 0 1 1 4 -1 -2 
-4 -13 -15 -12 -4 4 2 -4 -12 -12 �14 -8 
-1 -15 -18 -15 -1 -1 -3 -5 -4 -4 -7 -7 





















31 31 31 30 
-4 -5 -5 -5 
1 0 -3 -2 





























00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h) 
09 10 1 1  12 13 14 15 16 17 1 8  1 9  20 21 22 23 
s s -11 -4 -2 -5 0 -4 -2 0 -12 -12 
-9 -16 -21 -15 -10 -10 -4 -6 -6 -11 -7 -2 
0 -14 -13 -5 -2 2 -7 -4 -3 -6 -8 -11 
-10 -15 -19 -11 -9 -7 -8 -1 -5 -4 -2 -6 
-2 -12 -21 -13 -12 -4 0 -1 1 1 -7 -9 ·------------------------------------------------------------------------------------------------------- .-----------------------------------------
-4 -10 -18 -12 -7 -4 3 2 2 2 3 2 
1 -11 -19 -19 -13 -6 -4 -4 -4 -9 -13 -5 
-4 -9 -14 -10 -5 -3 1 3 2 4 1 
1 -10 -21 -16 -2 -9 -5 -8 -6 -5 -1 5 
__ -12 _ _  -17 ------------------------------------------------------------------------- -22 __ -15 __  -11 _ -2 ___ __ Q _____  Q _____  o _____  Q _____  �--- -4 _ _ _  _ 
-2 -12 -20 -11 -6 -3 2 0 3 -2 -3 -4 
1 -8 . -22 -12 -5 -1 1 2 -5 -2 -5 -5 
0 -9 -4 -21 -20 -15 -11 -11 0 -2 -1 -11 -8 -8 
-18 -14 -21 -13 -5 -3 -2 2 5 5 2 1 
-1 -11 -5 -19 -10 -4 2 5 8 6 7 9 2 --------------------------------------------------------------------------------------------------------------------------------------------------
2 -7 -4 -21 -18 -20 -21 
-17 -18 -21 -13 -10 -6 -3 -2 3 -2 -5 
-5 -6 -5 -6 -21 -19 -14 -8 -5 -5 -6 -8 -11 
-9 -14 -12s -15 -12 1 4 0 -2 2 4 -8 
-3 -3 s -9 -13 -10 -10 -7 -3 -6 -1 -1 1 -1 -------------------------------------------------------------------------------------------------------------------------------------------------
21 -1 -7 -5s -6 -21 -19 -10 -9 -7 -5 -3 0 -8 
22 -3 -11 -9s -20 -13 -8 -3 1 -1 -2 5 7 1 
23 -5 -6 -14 -10 -8 -10 -5 -4 -4 -4 -7 
24 -7 -9 -8 -13 -6 -6 -1 0 0 -6 -5 -11 -3 
25 3 -14 -17 -20 -12 -5 5 -1 -1 0 -3 -9 -10 -- - --- ---------------------------------------------------------------------------------------------------------·-----------------------------------------
26 -1 -:6 -10 -3 4 2 4 3 4 2 1 
27 s s s -16 -8 0 -1 -3 -2 -3 1 1 
28 0 -7 s -13 -18 -14 -8 1 0 1 2 4 4 1 
29 -4 -8 -2 -21 -12 -5 3 -4 -2 -4 -3 -5 -11 






28 28 11 4 
-3 �10 -5 -9 
0 -7 -4 -6 
-9 -14 -9 -15 
1 
-21 
21 29 29 29 29 29 30  
-20 -13 -8 -4 -1  -1 -2 
-18 -11 -5 1 1 1 1 
-21 -15 -11 -7 -5 -4 -5 











MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 10 MHz ZONE TIME 45 °E Mean Time (UT+3h) 
� 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 1 9  20 21 22 23  
1 -3 -7 -2 -15 -15 -14 -11 -7 -7 -6 -4 s s s 
2 -7 -10 -11 -13 -21 -18 0 -1 -3 -1 -1 -9 
3 -11 -8 -8 -10 -19 -12 -11 -5 -5 -2 2 1 -1 
4 -8 -9 -2 -7 -19 -12 -14 -10 -8 s -12s -4 O 
5 -5 -12 -20 -12 -9 -7 -5 -9 -3 -1 -5 - ----- ·------ . ---------------------------------------------------------------------------------------------------------------------------------------- -
6 -10 -7 -9 -18 -11 -5 -3 1 2 3 3 -4 
7 -10 -6 -2 -16 -10 -9 -5 -1 1 0 -5 -6 
8 -9 -6 -9 -16 -10 -12 -12 -10 -7 -7 -4 -3 1 
9 -6 -4 7 -9 -19 -12 -5 -3 -2 -2 2 0 -1 0 
10 -4 -4 0 -3 -20 -15 -7 0 0 -5 -10 -5 -3 -4 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
11 -3 -4 1 -13 -16 -10 -4 1 3 1 -1 -9 -5 
12 -5 -4 -1 -14 -20 -13 -6 -4 2 4 3 2 -1 -4 
13 -6 -6 -5 -21 -11 -6 -5 -1 3 3 2 O -7 
14 -7 -8 -4 -7 -21 -12 -9 0 3 3 3 0 0 -6 
15 -1 -4 -2 -7 -10 -3 ..-2 1 -3 -5 -8 -9 ------ --------------------------------------------------------------------------------------------------------------------------------------------------
16 -4 -8 -9 -6 -16 -10 -6 -7 4 0 -4 O -3 O 
17 -4 -5 -13 -18 -19 -6 -6 -11 -5 -5 -4 -2 -2 
18 0 -12 -8 -7 -21 -12 -7 -6 s -1 0 -1 -5 -2 -3 
19 -8 -7 -4 -12 -21 -20 -15 -9 -4 1 O -1 -8 -8 
20 _ -is __ -7 ___  -4 ___  -11 __ -16-------------------------------------------------------------- -18 _ _  -11 __ -11 __ -11 _ _  -10 __ -s ___ -6 _ _ _  -3 _ __ -6 _ _  _ 
21 -2 -10 -7 -1 -20 -19 -10 -9 -11 -13 -10 -9 -12 -7 
22 -7 -10 -7 -13 -19s -20 -16 -6 -6 -10 -3 -7 4 
23 1 -9 -5 -9 -21 -15 -9 -11 -9 -2 0 1 1 0 





--- -2 --- -11 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -21 __ -13 -- -8 --- -7 --- -4 --- -4 --- -6 --- -7 --- -6 --- -3 ----
26 -4 -3 1 -11 -14 -13 -12 -9 -4 -13 -13 -8 -5 
27 -11 -11 -7 -7 -14 -20 -13 -6 -18 -11 -5 -10 0 -2 
28 -9 -7 -3 -12 -17 -6 -4 -16 -13 -8 
29 -11 -20 -19 -16 -6 -9 -7 
30 -16 -11 -20 -21 -16 -10 -14 -5 -9 -10 -10 
31 -9 -13 -19 -21 -10 -8 -3 -5 O -1 -8s -12 -16 
CNT 31 29 28 23 4 15 25 30 30 31 31 31 30 29 29 
MED -7 -7 -4 -9 -15 -21 -15 -10 -9 -5 -4 -4 -4 -3 -5 
UQ -4 -5 -2 -7 -12 -19 -12 -8 -5 -1 o O o -1 -1 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45
°E Mean Time (UT+3h) 
09 10 1 1  1 2  13 14  1 5  1 6  1 7  1 8  1 9  20 2 1  22 23 
1 
j 
-15 -17 -17 
_J_ _ ______________________________________ -
1
5 __ =�: ________ -17 ________  = g j; __ : �r _: H __ = �: J: __ :tJi ______________________ ________ _ 
_ j_J __________________ _ _ _ __ --------------------1 4 ---16 ---16 ---------14 ---13 - _ = �� --� �: }� - : :: ---17 - : ::  - -8 --------------------------- -
1 1  
1 2  C C -18 -12 -15 
13 -18 -12 -17 
1 4  -1 8 -7 
15 __ - -------------------- -------- ----------c ____ c _____ c ____ c -------------------------- -14 _ -16 _ -9 ___ ------------------------------------------
1 6  -12 -16 -1 4 -16 -15s  
1 7  -15 -17 -15 -13 s  
1 8  -12 -17 -15s  -17 
1 9  -13 -12 -13 -15 s  -2 -7 s 









-12 ___________________________________________ _ 
-17 -13 -10 
-16 












�--25 __ �------------------------------------------------------------------ -
ll




















































MAR . 1977 
� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3 h) 
09 1 0  11 1 2  1 3  14 1 5  16 17 1 8  1 9  20 21 22 23 
_j _ _ j_ _ ------------------------------------------------------------










-11  -5 
-15 
-8 - 13 




14 -14 -12 
15 -11 -13 -13 -15 










lG -- - 17 -- _ _ _ _  -- - - - - - - - - - - - - - - - _ -- __ - - - _ 
22 
23 -12 -15 
24 -14 -15 -16 
25 -12 -12 -9 
21 
J 
-17 -17 -15 -12 -13 -17 -15 
- - -- - - --------------------------------------------------------------------------------------------------------------------------------------------------
26 
27 - 1 1  -8 -8 - 1 1  -12s 
28 
29 -15 s -16 -12 
30 -13 -8 
31 -14 -9 -5 -7 -11 
CtlT 1 2 4 10 19 22 20 17 6 2 3 
MED -17 -16 -16 -13 -12 -12 -11  -15 -13 -15 -16 
UQ -14 -12 -9 -8 -8 - 1 1  -12 










00 01  02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 1 0  1 1  12 13 14 15 16 
-12s -16 -7 -13 -13 
-16 -7 -4 -9 -17 
-14 -12 -7 
17 1 8  1 9  20 21 22 23 
·--------------- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -------------------------- - - - ------- - - - ·  
6 I -11s -12 
8 
9 















18 I -12 -5 -12 -16 
19 






-17 -17 -17 
25 -17 -10 -7 -8 -16 ----- - ----------- ------ - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - ------------------- - - - - - - - - - - - - - -- - - - - - - ------ - ----- - - -- -- ---------------- - - - - - - - - - - - - - - ----- --
26 -17 -12 -7 -8 -13 
27 -15s -15 -9 -7 -9 -16 
28 -12 







2 5 7 12 
-15 -16 -12 -9 
-15 --9 -6 
-17 ..:.12 -15 
15 10 1 






MEASUREMENTS OF HF FIELD STRENGTH ( UPPER S I DE BAND  OF JJY ) AT SYOWA STAT ION 
MAY 1977 FREQUENCY 
·� 00 01 02 03 04 05 06 
15 MHz 
07 08 
ZONE T IME 45 °E Mean T ime ( UT+3h )  
09 1 0  1 1  1 2  13  1 4  1 5  
1 I -12 -1 -1 -11 
2 
3 








7 -15 -12 
8 -15 -8 -8 
9 
_ _  !Q _ _  �- ------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -17 __ -10 _ _  -7 _________ ______________________________________________________  _ 
1 1  
1 2  
__ ;; __ �------ --------------------------- -------------------------- ----- --
-11 
__ :i: __ :: ___ -a ___ -1• _ _ ______  ----------------- ----------- - --------- - - --
1 6  
1 7  
1 8  
1 9  -11 -8 -17 
20 -10 -7 r ------ --------------------------- - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
2 1  -12 - 7  -3 -16 
22 -17 -5 -7 
23 -12 -7 -15 
24 -12 -8 
25 -12 -14 - 8 ------ -- --------- ---------------- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - --
26 -10 -7 -2 -14 
27 -8 -10 -8 
28 -15 -10 -5 -2 
29 -16 -8  -5 -2 -16 
30 -12 -10 -8 -8 





















MEASUREMENTS OF HF FIELO STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
JUNE 1977 FREQUENCY 
� 
00 01 02 03 04 05 06 
15 MHz 
07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 1 1  1 2  1 3  1 4  
1 -15 -7 -8 
2 -6 
3 
4 -15 -8 -3 -13 
1 5  1 6  1 7  1 8  1 9  20 21 22 23 
5 -13 -8 -8 -14 r------ -------- -------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - --- - -- - - - - -- - - - - -- - - - - - ---------------- - -- - - - - - - - - - - - - - - - - - - - -
6 -12 
7 -9 -8 -11 -14 
8 -7 -4 -7 
9 -13 -8 -7 
__ 10 __ ---------------------------------------------------------------------------------0 ____ -10 __________________________ ______________________________ _ 
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
-8 
-7 -7 
------------- --------- --------------------------------------------------- -8 ___  -8 __ _____________________________________________________________ _ 
-8 -7 -3 
-11 
_ _  20 _ _  �-----------------------------------------------·- ------- ----------------------------------------------------------------- ------------------ ----- - - -




23 -15 -15 
24 
25 j -15 -13 --- - ------ -------------------------------------------------------------------------------------------------------------------------------------------
26 I -13 -7 -7 27 -13 -8 -3 -12 28 -6 
29 
30 I -8 -8 -16 
31 
CtlT I 7 13 19 11  MED -13 -8 -8 -13 UQ -9 -7 -4 -10 LQ -13 -8 ...;11 -14 
'1 � 
I 
MEASUREMENTS OF HF FIELD STREN GTH ( UPPER S I DE BAND OF J J Y )  AT SYOWA STAT ION 




0 1  02 03  04 05 06 07 08 09 1 0  1 1  1 2  1 3  1 4  
4 -16 
5 -8 -13 
1 5  1 6  1 7  1 8  1 9  20  2 1  2 2  23 
3 
j 
-8  -5 
------ · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - ------------ - - - - - - - - - - - --- - - - - - --- - - - - -
� I -12 -8 -3 8 -13 
9 
1 0  - - - - - -1- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -
l l  
1 2  
1 3  I -12  
1 4  
1 5  - - - - - -�- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - --- - - - - - - - - -- - - - - - - - - - - - ---- - - ------- - - - - - - - - - - - - - - - - - - - - - - -----
1 6  
1 7  
1 8  
1 9  
20 




25 -12 -- - --- - - - - - - - - --- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - - - - - -------------- - - - - - - - - -- - - - - - - - - - - - - - --
26 -12  -8  -15 
27 -14 -7  -10 








1 6 9 5 
-12  -10  - 8  -12  
-8 -6 -10 




MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
AUG.197 7  FREQUENCY 
� 00 01 02 03 04 05 06 
15 MHz 
07 08 
ZONE T IME 45 °E Mean Time (UT+3h )  
09 10 11 12 13 1 4  
2 -12 -13 -7 -2 
3 -14 -8 
4 -13 s  -15 -13 
15 
5 -16 




------ ---------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - - - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -
6 
7 
8 .  
9 











-16 -13 -7 
-15 
------ �-- - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - -- - - - - - - - - - - - - - - - - - - --- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - -
21 
_ _ l! __ J _______ _ ________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ::: __ =�! __ �!: __ -7 ------------------- ---------------------------- -----




30 -13 -13 -9 -13 
31 -10 -10 -9 -11 
crn 3 
6 
10 13 4 
MED -12 -13 -13 -9 -12 
UQ -12 -12 -7 -8 
LQ -15 -15 -13 -14 
-:J � 
I 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
SEP.1977 FREQUENCY 15 MHz 
� 
00 01 02 03 04 05 06 07 08 
ZONE TIME 45 °E Mean Ti me (UT+3h) 
09 1 0  11 12 1 3  14 15 1 6  
2 -10 -10 -7 -8 -12 -15 
3 -13 -8 -7 -13 
4 -16 -15 -15 
5 -12 -13 -6 -13 -15 -16 
17 1 8  1 9  20 21 22 23 
1 
j 
-15 -7 -7 -8 -10 
- - - --- ·-------------------------------------------------------------------------------------------------------------- -------------------------- -------· 
6 
J 
-10 -2 -7 -12 -13 
7 -16 -10 -3 -7 -10 -8 
8 -8 -13 -13 -16 
9 -17 -12 




-17 -17 -17 
14 
I 
























-10 - 5  


















-15 -12 -6 
1 9 10 
-15 -15 -10 
-12 -10 
-15 -13 
-12 -8 -15 
-7 -8 -7 -13 
16 14 11 8 
-7 -8 -12 -14 
-6 -7 -10 -10 





� 00 01 02 03 
1'1:ASUREMENTS OF HF FIELD STRENGTH {UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time { UT+3h ) 
09 10 11 12 13 14 15 16 17 1 8  19 20 21 22 23 
1 
j 
-2 -5 -10 -8 -2 -3 -3 -6 -8 -17 
_J_ -------------- ------------------ ------------ ----- -11 __  -17 - - -17 -- : :: __ l_ i_ �ii __ ; �: __ ; ii __ -13 _______________________________ - - - ----
6 -15 -11 -17 -12 -8 
7 -16 -16 -12 -15 -7 -8 -10 -7 -7 -6 -9 
8 -16 -14 -7 -7 -3 2 -6 -12 -17 
9 -17 -12 -15 -13 s -
ll
s -7 -2 -2 0 -3 -4 -13 
10 __ ------------------------------------------------- -7 --------- -15s -13 __ -10 __ -7 --- -10 __ -7 --- -5 ___ -12 __ -10 ________________________________ _ 
11 -13 s -4 -8 -12 -13 -3 -2 -8 -2 -2 -3 -15 
l-2 
13 -11 -8 -3 -8 
14 -13 -11 -7 -4 -2 -3 -2 -8 
15 __ ------------------------------------- -17 ________________________________________________________ -17 ____________________________________________ _ 
16 -13 -8 -14 -11 -12 -17 
17 -13 -8 -12 
18 -16 -11 
19 -13s -15 -7 -16 
20 __ ------- ----------------------------------------------------------------------------------- -17 --
-17 -------------------------------------------- · 
21 -17 -12 -12 -8 -17 -16 
22 -17 -17 
23 -12 -15 -13 -17 
24 -16 -17 -9 -12 -7 -7 -17 
25 __ ------------------------------------------------------------------- -8 --- -12 -- -9 --- -8 --- -7 --- -5 --- -12 -- -13 ---------------------------------
26 -15 -12 -7 -10 -13 -17 -16 


















6 7 14 
-15 -13 -13 
-8 -12 -11  
-16 -16 -15 
-15 -14 -7 -8s -17 
-16 -10 -8 -7 -5 
-4 -12 -10 
19 20 23 27 25 
-11 -8 -8 -8 -12 
-7 -5 -4 -7 -5 










NOV . 1977 
� 00 O l  02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz ZONE TIME 45 °E Mean Ti me (UT+3h) 
04 05 06 07 08 09 1 0  i l  12  1 3  1 4  15 16 17 18 
-12 -14 -12s -13 -10 -6 -4 -5 -4 -8 
-10 -14 -15 -13 -13 -7 -5 -8 -1 -8 
-15 -11 -13 -16 -13 -10 -12 -10 -8 -6 -14 -14 
-16 -15 -17 -17 -11 -6 -2 -6 -12 










1 0  
-17 -8 -3 -3 -10 -16 
-17 -17 -16 -8 -3 -12 -16 -14 
-16 -15s -1 1 -5 -3 -14 -15 
-17 -14 -17 -14 -14 -7 -7 -13 -9 -16 
-13 -12 -17 -12 -3 -9 -6 ------------- ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -

















-12s -2 -2 -7 -15 
-8 -16 -15 -12 
-17 - 13 
-15 s -12 -15 -17 
-1 3 -17 
-17 -17 
-15 
-17 -1 3 -17 -17 -17 
-13 -7 -15 -17 -17 
-13 -13 -1 3 -8 
21 
I 
-16 -8 -14 -5 -7 -8 -8 -14 
22 -14 s -13 -15 
2 3  






-12 -14 -2 
------ .- - - --------- ------- -------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - -- - - - - - - - -- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
26 -12 -10 -13 
27 -14 -12 -17 -17 -1 1  -9 -12 -16 
28 -13 -15 -17 -17 -17 -17 -17 
29 -17 -15 -17 -15 -8 -11  -8 -2 -14 
30 -12 C C C C C C -12 -17 -17 
31 
etn 1 6 8 10 6 3 1 1 10 14 18 21 24 24 20 13 3 
MED -15 -13 -15 -14 -12 -15 -15 -17 -16 -15 -12 -8 -11 -12 -14 -14 -15 
UQ -13 -14 -13 -10 -13 -13 -11 -5 -6 -7 -9 -10 









































00 01 02 03 
-13 
-10 -8 -7 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
-10 -9 -11 
-9 -12 
ZONE TIME 45 ° E Mean Time ( UT+3h) 
09 10 11 12 13 14 
-16 s -15 -8 -8 -5 
-13 -8 










------------------ -------------------- ---------------- - - ------------- - --------- -14 __ -10 __ -8 ___ -10 _____________________________________________ 
-10 -13 -13 -15 -13 -10 -8 -5 -7 -8 -3 -13 -17 -12 
-13 -10 -12 -14 -15 -12 -13 -15 -5 -5 -5 -8 -12 
-10 -8 -8 -9 -12 -10 -13 -9 -8 -3 -7 -9 -10 -8 
-6 -7 -12 -15 -6 -6 -8 -7 -17 -2 
------- -2 _________ -7 ____ -10 __ -12 __ -12 ________________________________ -15 ________ -3 _____ 2 ___ -2 ___ -8 ___ -11 ________ -!;! ______________________ 
-12 -7 -7 -8 -13 -12 -8 -7 
-8 -7 -6 2 -2 
-14 -3 -8 -14 -8 -15 
-14 -11 -10 -2 -5 -2 -10 
-12 -15 -13 -12 -10 -12 -7 -7 -10 -8 
-2 -8 -12 -9 -9 -9 
-10 -8 
-17 




-10 -15 -15 -10 -9 -6 -8 -17 
-8 -8 -7 -3 -5 -7 -10 
-13 -14 -16 -8 -15 -15 -13 -7 -7 -8 -3 -15 s 
-6 -8 -7 -11 -13 -13 -10 -8 -3 1 -5 -14 -13 
-7 -10 -15 -14 -13 -17 -15 -10 -15 -5 -2 -14 -8 -10 
- - - - - a-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • - • • • • • • • • • • - • • • • • • • • • • • • • • • • • • • • • • • • - • • • • - • • • • • • · - - • • • • • • - • • • • • • • • • • • • • • - • • - - • • 
-11 -9 -14 -15 -12 -15 -15 -14 -6 -2 -3 -6 -11 -13 -8 
-13 -16 -13 -13 -8 -13 -9 -7 -6 -8 -12 -7 
-7 -12 -10 -14 -15 -13 -15 -11 -7 -7 -2 -3 -7 -13 
-4 -13 -13 -8 -13 s -13 -17 -13 -10 -lls -5 -4 -5s -10 s -7s 
-4 -12 -14 -17 -16 -15 -10 s -7 -12 -------- ----------------------------------- ------------------------------------------------------ --------------------------- ------------------- ---
-11 -13 -15 -10 -8 -12 -9 -7 -6 -2 -9 -7 -8s -15 
-8 -9 -16 -12 -8 -8 -12 -8 -5 -8 -9s -8 -8 -12 
-13 -12 -12 -10 -15s -16 s -9 -12 -12 -13 -2 -3 -7 -8 -15 s 
-11 -17 -10 -12 -12 -5 -9 -13 s -14 -15 
-11 -14 -12 -9 -12 -14 -16 -10 -13 s -9 -7 -7 -8 -7 -3 -7 -13 -13 
-3 -8 -14 -13 -13 -11 -7 -2 -2 -6 -5 -13 
25 1 15 21 18 11 13 4 6 8 21 23 22 29 30 28 28 26 9 7 2 1 1 
-10 -8 -9 -12 -12 -13 -12 -14 -15 -11 -13 -11 -8 -6 -6 -7 -7 -12 -12 -12 -6 -9 -9 
-6 -7 -9 -11 -12 -9 -13 -13 -8 -12 -9 -7 -3 -3 -5 -6 -8 -9 -8 












































M:ASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
-8 -9 -10 
-9 
-13 -16 -19 -13 -12 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13  14 
-17 -10 -7 -7 -1 
-15 -4 








17 1 8  1 9  20 2 1  22  23 
-6 




-11 -12 -10 -6 -2 -11 
-2 -5 -14 -18 -7 -4 -8 -3 -19 
-15 -7 -8 -14 -14 -6 -5 -5 -12 -17 
-17 -18 -15 -8 -14 -12 -13 -7 -3 
-17 -14 -13 -4 -8 --------------------------------------------------------------------------------------------------------------------------------------------------
-14 -12 -9 -11 
-11 -13 -15 -10 -10 -16 -16 -12 
-14 -17 -17 -15 -17s -18 
-19 -16 -13 -7 -13 -16 -13 -11 -13 
-12 -7 -11 -10 -10 -10 -12 -9 -14 -11 -14 
-12 -14 -5 -7 
-11 -17 -5 -4 
-13 -15 -1 -6 
-11 -10 -6 -4 









-9 -17 -14 -11 --------------------------------------------------------------------------------------------------------------------------------------------------
-9 -8 -13 -14 -15 -13 -14 -13 -13 -9 -10 -3 -2 -2 -3 0 -16 -6 -13 -17 
C C C C -16 -16 -10 -2 -1 -2 3 -1 -6 
-13 -19 -17 -7 -7 -3 -5s 
-13 s -12 -17 -16 -15 -5 -1 -9 
-17 -12 -19 -20 -15 -11 -6 -2 -2 3 
s 
-------------------------------------------------------------------------------------------------------------------------------------------------
-11 -16 -9 -15 -12 -11 -10 2 -5 -3 -2 2 1 -6 
-11 -15 -16 -12 -18 -15 -12 -10 -17 -3 -2 -7 1 0 -1 0 
-10 -10 -15 -10 -14 -14 -16 -16 -17 -10 -2 4 0 2 
-3 -17 -17 -8 -10 -18 -13 -12 -10 -9 4 3 2 1 
-6 -10 -14 -15 -13 -7 -16 -18 -16 -11 -15 -6 1 --------------------------------------------------------------------------------------------------------------------------------------------------
-12 -9 
-17 -15 -4 
-15 -14 -7 -17 -13 -9 -14 -4 
-16 -12 -17 -20s 
-14 -14 -10 -3 -11 
-15 -6 -6 -11 -18 -7 -11 
10 4 10 12 13 14 15 12 12 14 18 20 26 28 26 24 25 10 8 6 2 1 
-11 -7 -11 -13 -14 -14 -10 -12 -14 -16 -13 -12 -11 -5 -5 -7 -5 -7 -8 -8 -14 -17 
-9 -6 -10 -10 -12 -10 -7 -9 -13 -13 -12 -10 -10 -2 -2 -3 -1 -2 -4 -6 



















MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FEE..1978 FREQUENCY 15 MHz ZONE TIME 45°E Mean Time (UT+3h) 
00 01 02 03 04 05 06 07 08 09 1 0  11 12 13 14 15 16 1 7 1 8  1 9  20 2 1  
-14 -7 -7 -4 -2s O - 6  -2 
-17 -11 C -15 -12 -1 -8 -8 1 -2 -7 -11 -12 
-15 -8 -3 -4 -2 -8 
-19 -12 -9 -5 -4 6 -6 
-20 -20 -11 -12 -11 -7 -12 -13 -7 
22 23 
·--------------------------------------------------------------------------------------------------------------------------------�---------------
-9 C C -19 -8 C 2 2 0 -14 
-1 -6 -11 -8 -15 -17 -14 -10 0 2 -2 -10 
-14 -18 -14 -15 -15 -16 -13 -10 0 1 -3 1 
-16 -14 -18 -8 -17 -19 -9 -15 -10 -6 -3 -4 -7 -12s -14 
-19 -10 -9 -7 -1 o o 4 -3 -12 �18 s --------------------------------------------------------------------------------------------------------------------------------------------------
-10 -15 -13 -9 















C -10 -6 -4 -2 









15 _ _  ----------- ---------------------------------------- - --------------------------------------------------- ------------ ------------------- c _ _ _ _  c ___ _ 
16 C C C C C C C C C C C C 
17 -14 -15 
18 -15 -11 -8 -17 -19 
19 -19 -13 -8 -4 -18 
__ 20 __ ----------------------------------- ---- ----------------------------------- - ---- -18 __ -20 __ -11 __ -16 ___________________________________________ _ 
21 -18 -10 -12 -11 -4 
22 -15 -19 -17 -14 -14 -7 
23 -20 -15 -12 -11 -6 -3 -10 








__ -16 __ -11 __ 
-5 
- --- 1 _____ 3 - - - - C ---- C ---- C --- - C ---



















2 3 4 7 7 
12 - 1 1  - 10 -10 -8 
-10 -8 -6 -3 





-13 -9 -17 -3 -9 -12 -14 -18 -13 
-19 -20 -12 -16 
C C C C -14 C C 
5 17 19 22 
-15 -17 -12 -9 
-14 -12 -8 -2 
-16 -19 -15 -14 
24 20 19 
-8 -4 -2 
-1 0 2 



















1 0  
l l  
1 2  
1 3  
1 4  
1 5  
00 I 
1 6  
0 1 7  
I 1 8  
1 9  
20 
2 1  
2 2  












L Q  
MAR. 1978 
00 01  02 03 
MEASUREMENTS OF HF F I ELD  S TRE NGTH (UPPER  S I DE BAND OF JJY) AT SYOWA STATION 
FRE QUENCY 15 MHz 
04 05 06 07 08 
ZONE TI ME 45° E Mean Time (UT+3h) 
09 10 11 1 2  1 3  1 4  1 5  1 6  1 7  1 8  
C C -17 -14 -9 -9 -7 s 
C C C C C -6 -6 
-14 -14 -12 -8 -9 -20 -13 
19 20 21 
-10 -2 -17 -12 -13 -8 -2 0 1 5 -1 -5 -14 s -17s 
22  
-16 -8 -8 -10 -9 -17 -11 -7 0 2 -5 -10 -12 -11 -12 -9 -17s 
2 3  
------- - - ----- - - - ------- ------------- - --- -------------- --- - - -------- - ---- - --------------- - ---------------- ---------------------- ----- - --- --------
-20 -6 -5 -7 -11 -12 -4 1 -3 -4 0 -11 -14 -18 -19 
-14 -6 -16 -15 -14 -11 -4 -1 -1 -2 -2 -16 -17 -17 -20 
C C C C -15 -12 -6 0 3 -3 -2 -8 
-10 -15 -13 -18 -9 -4 




-9 -16 -15 s -16 -4 0 2 -1 -1 -7 
-8 -11 -9 -7 -7 -3 3 3 1 2 1 
-16 -13 -9 -12 -13  -18 -19 -6 -6 -12 -8 -16 
-13 -15 1 3 -3 -8 -12 
-13 -15 -12 -16 -8 -2 -19 




------- ----------------- ----------------- -------------- - ---- - - - ------ ---------- --------- --------- -------- ------------------ -------- - ----- - ---- - - - -
C C C C C C C C C C 
-15 -15 
-1 
-18 -3 -2 -8 -12 -18 -17s 
-13 -11 -11 -19 -19s 
-18 -12 -10 -13 
C C C C -1 2 -14 -17 
-10 -12 -11 -14 -5 -2 -2 -12 
-8 -12 -17 -15 -8 -13 -7 -4 -19 
-19 -17 -14 -3 -8 -7 - 3  -9 
-13 -7 -1 -9 -7 -19 -19 
-18 -11 -2 -3 s -1 3 -7 
-8 -10 -7 0 4 2 4 3 2 -16 
C C 
-12 
-14 s -17 --------- ---- -------- -------- --------------------------------------------- - - - ----------------- - - ----- ---------- ---- --- -------- - --------- - - - -------
-19 -14 -.8 -2 -4 -6 -14 -15 -20 
-16 -20 
-8 -15 -16 -15 
-15 -8 -11 -14 -8 -20 
-19 -9 -20 -lls  
-11 -18s -13 -11 -5 -1 -8 -7 -7 -18 -18 
1 5 2 1 4 9 11 13 16 20 25 29 29 29 29 19 12 11 7 1 
-9 -13 -14 -16 -15 -9 -10 -11 -13 -13 -8 -3 -6 -7 -8 -15 -16 -17 -17 -17 
-9 -11 -7 -5 -8 -12 -11 -4 0 1 -2 -2 -7 -12 -14 -12 












1 0  
APR.1978 
00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45°E Mean Time (UT+3h )  
09 1 0  11 12 13 14 15 16 17 1 8  
-20 -16 -11 -9 -18 
-18 -17 -18 -7 -2 -1 -1 -7 
1 9  20 
-7 -3 -13 -19 -12 -13 -6 
-19 -8 -18 -16 -12 
21  22 23  
________________________________________________________________________________ -11 __ -9 ____ -9 ____ -8 ____ -15 -------------------------------------· 
-20 -15 -6 -10 -8 
-14 -16 -11 -3 4 0 5 3 -6 
-17 -17 -10 -1 -3 2 3 0 -7 
-15 -18 -9 -18 -10 -4 s -1 2 1 -3 -8 -20 -18 -17 
-19 -18 -17 -9 -4 -2 3 4 2 -10 -12 -18 --------------------------------------------------------------------------------------------------------------------------------------------------
11 -17 -16 -10 -12 -16 
12 -19 -16 -17 -9 
13 -18 -13 -14 -14 -3 -3 -3 0 -13 -18 -18 -17 
14 -11 -17 -17 -15 -18 -17 
__ 15 __ ---------------------------------------------------------------------------------------8 ___ -11 _ -15 _ -15· _ -16s ------------------------------4 
16 -17 -8 1 -9 -14 -11 -15 
17 -18 -20 -17 -13 -15 -15 -9 -13 
18 -14 -7 -7 -2 -4 -15 
19 -18 -1 -4 -17 -14 











1 -1 -20 







-17 -16 s 
-16 -12 




















-12 -10 -19 
-15 -12 
11  19 25 25 
-18 -12 -8 -8 
-14 -10 -2 -2 
-19 -18 -14 -12 
-9 -7 
-11 -1 -16 
-7 
-17s 
27 26 15 9 5 3 2 
-10 -9 -15 -16 -16 -17 -17 
-1 -1 -10 -10 -10 












1 1  
12 























00 01 02 03 
MEASUREMENTS OF HF FI ELD STRENGTH (UPPER SI DE BAND OF JJY ) AT SYOWA STATI ON 
FREQUENC Y 15 MHz 
04 05 06 07 08 
ZONE TI ME 45° E Mean Time ( UT+3h) 
09 1 0  1 1  12 13 14 15 16 17 
-19 -18 
1 8  1 9  20 21 22 23 
-16 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -12 __  -4 _ _ _ _  -7 _ _ _ _  -10 _ _  - 16 ---- - ------------- - --- - - - - - ---- - - - - - - -
-18 - 19 -12 - 4  1 -2 -3 
-20 - 16 
-17 -14 -5 2 - 10 -1  -10 -16 -15 -20 
-4 -8 -14 -15 -9 -16 -12 
-14 -12 -3 6 1 2 -4 -20 ----------------------------------------------------------------------- - --------------------------------------------------------------------------
1 
-4 
-18 -18 -7 - 12 -9 -15 
- 12s -9s - 18 s  
-16 - 8  1 - 3  -12 
-19 - 13 -12 - 14 -13 - 17 
-17 -12 -1  6 5 -3 0 -10 
-12 -11 -4 4 
-15 -8 -6 
- 10 - 12 -6 -3 
-18 -7 -7 -4 
-19 -7 1 6 
-15 -5 3 0 
- 17 -3 -1  
- 18 -17 -10 
-18 
-17 
-17 -3 -4 
-17 -10 -3 
-17 -6 2 -4 
-18 -11 -3 4 
-:-18 -6 
-19 -12 -2 
11 18 23 25 
-17 -13 -8 -4 
-14 -11 -3 1 








-18 - 16 
















- 10 -20 -20 




19 9 2 3 4 1 
-9 -16 -15 -16 - 17 -20 
-2 - 12 -13 









1 0  
1 1  
1 2  
13 
1 4  
l ?  
16 


















MEASUREMENTS OF HF FI ELD STRE NGTH (UPPER SI DE BAND OF JJY ) AT SYOWA STATION 
JUNE 1978 FREQUENCY 15 MHz ZONE TI ME 45° E Mean Time (UT+3h )  
00 01 02 03 04 05 06 07 08 09 1 0  1 1  1 2  13 1 4  1 5  1 6  1 7  1 8  1 9  20 2 1  2 2  23 
-16 -12 -13 -13s 
-18 -12 -9 
-11  
-18 -7s -13 
-1 1  
-8 - 8 -12s 
-17 -7 -19 -20 
-18 ·-------------------------------------------------------------------------------------------------------------------------------------------------
-13 -2 -3 -11 -18 
-16 -12 
-19 -10 
-19 -6 -4 
-16 -19 -1 -3 -18 -11 --------------------------------------------------------------------------------------------------------------------------------------------------
�20 
-17 -12 1 0 -18 -16 
-20 -13 -19 -19 -16 s 
-19 -8 -3 -7 -19 s  
-19 -4 --------------------------------------------------------------------------------------------------------------------------------------------�-----
-1 4 -3 5 4 1 
-8 1 -16 -15s 
-10 3 -16 
-10 -15 -18 -20 s -16s -19 





-14 -11 -9 -12 -17s -17 -19 
-12 -2 -10 -10 
-16 -19 -17 -12 -14 
-15 -15 -19 -16s 
-14 -13 -10 -16s 
-15 -
1 1  
-2 -15 -20 
-17 -4 -10 -10 
-12 .,...12 -10 -14 
-20 -17 -9 -13 -12 
-12 -18 -13 -18 -20 
12 22 26 26 16 12 
-14  -11 -7 -14 -12 - 15 
-12 -6 -3 -
1 1  
-10 -12 









1 1 2 





































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Ti me (UT+3h) 
09 1 0  1 1  12 13 14 15 16 17 
-17 -6 -2 8 -1 -14 -8 
-17 -10 -5 -3 -11 
-15 -6 -2 -2 -13 
18 1 9  20 2 1  22  
-18 -8  1 -3  -7 -15 s -9s 
23 
· ----------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------- - ---- - - - - - - - ---------- ------ -19 __ -19 ________ -18 - - - - - - - - - - - - -
-8 -3 2 -11 -18 
-17 -19 -13 2 5 -16 -8 
-13 -9 -14 -19 -18 
-19 -18 -6 2 5 8 1 -11 -20 
-13 -7 -------------------------------------------------------------------- - - - = - � = - - ---------------------------------------------------------------------
-19 -14 -1 0 -9 
-18 -6 0 3 -2 -12 
-13 -7 -11 -3 
-20 -18 -14 -20 s -9 -17 
-17 -9 -5 0 -4 -14 -12� --------------------------------------------------------------------------------------------------------------------------------------------------
-18 -8 -4 4 -2 -5 -18s 
-17 -5 1 -5 -5 -5 -6 
-17 -12 -3 6 3 0 -9 -10 s -19 -15s 
-12 2 -3 -3 -11 -18 
-19 -16 -6 -8 -15 -9 --------------------------------------------------------------------------------------------------------------------------------------------------
-19 -17 -15 -18 -17 -11 -11 
-19 -13 -5 -2 -8 -15 -16 s 
-8 -4 -8 -10 -20 C C 
C C C C C C C C C s 
C C -12 -7 0 -2 -12 -15 s -15s C --------------------------------------------------------------------- - - ---------------------------------------------------------------------------
-14 -1 8 0 -17s 
C C -7 -1 4 -1 -11 -13 s 
-19 -7 -6 -3 -12 -13 s -17s 
-18 -13 -2 2 -7 -19 
-15 -8 1 7 0 -10 
-14 -7 -1 5 -5 -18 s 
2 14 24 28 28 29 25 14 2 2 3 3 3 4 
-18 -17 -11 -4 0 -4 -11 -12 -17 -18 -10 -17 -19 -18 
-17 -7 -1 5 -1 -7 -9 -16 





MEASUREMENTS OF HF F IELD STRENGT H (UPPER SI DE BAND OF JJY)  AT SYOWA STATI ON 
AUG.1978 FREQUENCY 15 MHz ZONE · T IME 45 ° E Mean Time (UT+3h) 
� 00 01 02 03 04 05 06 07 08 09 1 0  1 1  1 2  1 3  1 4  1 5  1 6  1 7 1 8  1 9  20 2 1  22 23 
-14 -7 -2 -2 -7 -14 -20s 
-13 -6 -1 4 -6 
-18 -9 -6 -1 -6 -18 -16 -17 










1 0  
-13 -12 
-17 -7 -3 -5 -19s 
-19 -19 -8 -14 -15 -15 
-17 -11 -19 -11 -3 -7 -11 
-20 -11 -17 -15 -3 -7 -18 -15 ---------------------------------------------------------------------------------------------------------------------------------------------- -
1 1  -14 -17 2 5 5 -5 -7 
1 2  -13 1 -19 -12 
13  -10 -5 -19 
1 4 -16 -15 -5 3 -2 -4 -16 
1 5  -20 -14 -11 -6 -2 -1 -5 ------ ------------------------------------------------------- ·------------------------------------------------------------------------------------------
1 6  -13 -16 -11 -2 4 7 -2 -9 
1 7  -17 -8 -1 4 2 -1 -11 -14 -18 -18 
1 8  -16 -13 -2 4 3 -8 
1 9  -19 -19s -11 -4 -14 s -15s 
20 -17 -11 -4 3 6 3 -9 ---- -------------------------------------------------------------------------------------------------------------------------------------------------
21 -10 -11 -4 0 5 -4 -7 
22 -16 -9 -4 0 5 -5 -18s 
23 -18 -13 -10 0 3 5 -2 -17 
24 -17 -14 -4 2 6 7 4 -12s 
25 __ ------------------------------- -------- ----------------
-20 
-- -16 - - -11 __ 
-16 
--
-2 --- -7 ---
-6 
- - - - 0 - - - -16 -------------------------------- -------
26 -10 -13 -8 -2 1 -4 -2 















21 21 24 
-14 -10 -2 
-13 -7 0 
-16 -16 -9 
-19 
26 25 23 16 4 3 2 1 
0 -3 -7 -15 -15 -17 -15 -18 
4 3 -2 -11 -13 
-7 -6 -14 -17 -16 
I 
I 
SEP . 1978 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz ZONE TIME 45°E Mean Time (UT+3h) 








-12 -6 s 
-18 -15 -17 -10 
-9 -9 -6 -9 -8 
-19 -11 -4 1 -2 -7 -19 ·-------------------------- - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · 
6 -11 -14 -13 -8 -14 -16 -11 
7 -12 -18 -13 -13 -6 -1 -6 1 0 
8 -19 -20 -19 -12 -6 -16 -18 -20 
9 -17 -11 -17 -19 -14 -2 -7 -19 -13 -10 s 
10 -6 -15 -12s 4 s  4 6 1 -6 --- - ---------------------- - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -�- - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - --
11 -17 0 -6 -7 -9 0 2 1 4 -4 -14 -14 -9 -9 -13 
12 -18 -13 -10 -17 -14 -10 -8 2 1 -12 -12 s 
13 -16 -19 -18 -10 -17 -8 -5 -6 
14 -16 C C C C C C C C C C C C C 





















-16 -9 0 0 -3 0 -2 -2 -15 
-19 -13 -13 -7 -1 -2 -3 -14 
-17 -17 -9 -9 -7 -9 1 2 2 2 2 2 -12 
-7 -7 -6 -10 -2 1 2 4 1 -2 -15 -17 
-15 -6 -9 -7 -2 -1 7 6 3 1 -2 -8 -16 - -- - -------------- --------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-lOs -13 -14 -12 -10 0 2 -2 -3 1 -3 -14 -13 
-19 -16 -12 -13 -9 -10 -8 -3 3 -5 -16 -16 -17 -16 C 
C -19 -16 -13 -12 -8 -9 -7 -12 
-17 
C C C C C C C C C C C C C C 
-16 
5 4 5 9 15 14 13 16 22 23 
-16 -18 -17 -12 -11 -12 -10 -7 -7 -3 
-10 -15 -15 -6 -9 -7 -9 0 2 1 





22 18 11 11 8 3 2 
-1 -4 -3 -15 -16 -13 -11 
1 0 -2 -14 -12 













































-14 -20 s  -20 
-18 -18 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
-20 -16 
-15 
-17 -12 -7 
-16 -19 
-17 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 1 1  12 13 14 
-19 -19 
-20 -18 -19 -18 -12 -5 
-20 -20 
-5 







17 1 8  1 9  20 21 22 23  
-18 -20 -18 
-12 -12 -17 -20 -18 -17 
-2 
-20 
-8 -6 -8 -15s ·-------------------------------------------------------------------------------------------------------------------------------------------------
-9s -18 -16 -12 -12 -19 -17 -14 -12 -7 -3 2 2 2 2 -10 -13 
-14 -12 -10 -15 -15 -14 -12 -7 -2 2 2 2 1 -7 -17 
-19 -19 -17 -20 -13 -13 -16 -18 -16 -11 -12 -7 -1 -10 -7 -5 1 -11 
-14 -2 -7 -6 -8 -8 -10 -4 -4 -1 -4 -3 -1 -3 -10 -12s 
-8 -15 -16 -17 -19 -18 -13 -3 -6 -17 -7 -5 -13 -19s ----------------------------------------------------------------------------------------------------------------------- . --------------------------
-15 -4 -2 -10 -16 -7 -2 1 -1 -1 3 -6 -15 -13 S 
-8 -2 -4 -7 -7 -8 -4 2 0 1 -9 -19 -17 -13 -9 -7s 
-2s -18 -4 -14 -18 -10 -5 -2 0 1 1 5 1 -12 -13 
-10 -5 -7 -9 -18 -18 -9 -4 -1 0 0 4 -15 -17 -13 
1 -20 -6 -7 -9 -10 -14 -3 0 0 2 - 9 -12 -19 -10 -12 --------------------------------------------------------- -----------------------------------------------------------------------------------------
-10 -13 -2 -4 -4 -4 -10 -18 -8 0 1 1 3 4 -15 -13 
1 -15 -15 -12 -4 -5 -4 -6 -7 -7 -5 -2 1 2 3 3 2 -3 -8 
-15 -20 -15 -7 -7 -6 -5 -5 -2 -16 -12 
-1 -15 -16 -11 -4 .:..7 -15 -17 -20 -19 -12 
-18 -7 -8 -11 -19 -17 -8 1 -2 -5 -1 -7 -11 -20 -12 -------------------------------------------------------------------------------------------------------------------------------------------------
-2 -11 -17 -15 -16 -15 -7 -17 -17 -13 -5 -5 -6 -1 -2 -7 -9 -14 -12 
-3s -16 -18 -17 -10 -9 -6 -2 -12 -16 -20 
0 -12 -13 -19 -14 -12 -10 -19 -14 -12 -7 -2 2 -2 -11 -14 -15 -8s 
-10 -10 -16 -14 -14 -11 -12 -18 -16 -7 -3 1 2 1 7 3 -13 -11 -12 -8s 
-1 -17 -17 -8 -3 -4 -6 -8 -16 -13 -4 2 0 -3 -6 -9 -12 -12 -12 -6s --------------------------------------------------------------------------------------------------------------------------------------------------
2 -11 -18 -15 -13 -14 -17 -19 -12 -18 -17 -10 -6 1 2 -1 -3 -6 -5 -8 -12 -15s 
-9 -15 -10 -7 -2 1 3 -10 -9s 
-3s -14s -17 -19 -20 -20 -7 -5 -5 -3 -6 -9 -15s -15s 
-4s -13 -20 -10 -4 -8 -9 -8 -15 -19 -17 -12 -3 -2 -3 -8 -13 -20 -20 -19 -11 
2 -12 -10 s -18 -19 -16 -12 -17 -17 -3 -11 -17 -20s 
23 20 4 2 3 7 12 20 24 22 21 20 24 27 29 3 0  3 0  3 0  26 25 23 18 6 9 
-4 -15 -17 -19 -17 -17 -13 -12 -13 -8 -12 -16 -15 -7 -3 -2 -3 -2 -3 -11 -15 -13 · -14 -11 
-1 -12 -13 -13 -12 -8 -6 -6 -8 -10 -12 -6 -2 0 0 1 3 -5 -12 -12 -12 -7 






� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER S I DE BAND OF JJ Y )  AT SYOWA STAT ION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE T IME 45°E Mean T ime ( UT+3h )  
09 1 0  1 1  12 13 14 15 16 17 18 1 9  20 
l -14 -17s -19 -19 -10 -6 O -10 -18 -16 -19 -18 
2 1  2 2  2 3  
2 ·  -17 -11 -19 -17 -20 -8 -7 -6 -9 -2 -7 -7 -19 -18 -18 -8s 
3 -10s -20 -17 -17 -8 -10 -12 -10 -12 -15 -13 -7 -6 -1 1 -3 -11 -14s -3s  -13 
4 -9 -14 -8 -8 -7 -6 -6 -2 -12 -13 -18 -14 -3 -1 1 -2 -7 -13 -12 -10 -12 -11 
5 -2 -10 -13 -11 -16 -12 -7 -13 -17 -18 -9 -4 0 -2 0 1 -7 -9 -13 -8 -9s --- ·--------------------------------------------------------------------------------------------------------------------------------------- ---------
6 1 -6 -13 -14 -13 -12 -12 -8 -10 -13 -16 -9 -5 1 2 2 -2 -4 -11 -8 -13 -lls 
7 2 -8 -13 -14 -9 -3 -3 -2 -7 -8 -18 -15 -8 -3 1 3 3 1 -5 -6 -6 -16 -10 s 
8 -1 -10 -15 -17 -13 -13 -14 -7 -9 -13 -15 -11 -3 0 0 C C C C C C C � 
9 -11 s s -5 -5 -10 -13 -20 -19 -15 -9 -4 -2 -3 -14 -14 -7 -14 
10 __ __ -2s __ -8 _________ -11 __ -11 __ -8 ____ -6 ____ -4 ____ -5 ____ -4 ____ -9 ____ -16 __ -19 __ -11 __ -10 __  -7 ____ -2 ____ -12 ___ -11 ------- -18 ___________ ___ _____ _ 
11 -20 -20 -15 -20 -14 -14 -17 
12 -19 -20 
13 -18 -14 -5 -16 
14 -19 -19 -13 -8 -5 -11 -14 -18 -19 -20 -19 -8 -7 -3 -10 -20 -12 
--15 -- _ ---_ --_ 
-17 
_ --- _ -- ------_ 
-11 __ 
-12 __ -1 7 _ -- --- -------_ 
-14 __ -----------__ 
-19 ___ -18 _ -8 _ --_ 

























-17 -16 -18 -13 -7 -7 -3 -9 -20 -17 -13 -9 -5 -6 -8 -8 -13 
-12 -17 -16 -11 -12 -9 -6 -9 -19 -19 -16 -3 -5 -12 -6 -6 -7 -3 
-12 -13 -15 -15 -8 -6 -6 -11 -20 -20 -10 -5 -7 -5 -3 -5 -5 -10 -11 -12 
-4 -7 -18 -20 -18 -10 -17 -8 -8 -17 -20 -14 -8 -3 -6 -5 -3 -6 -2 -10 -13 -15 
-19 -8 -9 -19 -16 -13 -9 -9 -6 -7 -10 -8 -10 -19 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-17 -8 -12 -19 -12 -9 -1 -3 s -12s 
-15 -9 -15 -19 -14 -11 -17 -9 -10 -11 -17 
-10 -17 -9 -8 -5 -8 -10 -9 -12 -18 -19 -14 -9 -9 -6 -9 -7 -9 -17 -16 
-19 -18 -17 -12 -9 -19 -13 -19 -18 -9 C C -2 -12 -13 -14 -14 
-12 -14 -10 -12 -13 -17 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
-17 -11 -15 -13 -20 -20 
-17s -19 -17 -18 -19 -19 -14 -12 -16 -7 -13 -12 -17s 
-17 -11 -14 -20 -13 -20 -15 -13 -10 0 -7 -15 -17 -16 -11 
-14 -12 -13 -16 -11 -11 -11 -18 -17 -13 -8 -7 -3 -5 -9 -16 -14 -18 -20 -17 





3 13 19 













































































MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 











01 02 03 04 05 06 07 08 09 10 1 1  12 13 14 15 16 17  1 8  1 9  20 
-15 -18 -19 -16 -15 -13 -15 -9 -18 -19 -15 -8 -7 -7 -7 -11 -7 -7 
-8 -13 -16 -15 -13 -13 -13 -15 -20 -20 -19 -10 -7 -6 -7 -2 -13 -9 
-10 -12 -16 -15 -12 -13 -12 -12 -16 -20 -15 -11 -9 -5 -10 -9 -18 -13 
-12 -15 -15 -15 -10 -8 -10 -9 -13 -19 -17 -11 -5 -2 -5 -17 -12 -8 
-16 -17 C C C C C C C -19 -18 -11 -4 -4 -7 -2 -7 -2 -8 











-12 -14 -13 -12 -8 -7 · -10 -9 -17 -19 -17 -12 -5 -3 0 0 -7 -8 -17 
-10 -13 -9 -12 -10 -13 -12 -18 -20 -20 -5 -4 -2 -2 -6 -5 -3 
-8 -14 -14 -14 -12 -12 -12 -17 -19 -14 -8 -8 -8 -6 -8 -7 -8 
-13 -12 -1) -12 -13 -17 -8 -19 -17 -12 -12 -3 0 0 -10 0 -5 
-7 
-18 
-7 -8 -13 -13 -9 -6 -7 -14 -17 -9 -5 0 -1 -3 -13 -11 -3 -14 
-11 
--------------------------------------------------------------------------------------------------------------------------------------------------
11 -9 -11 -8 -6 -9 -6 -13 -16 -12 -9 -1 -6 -4 -8 -5 -8 -6 
12 -7 -13 -14 -13 -17 -15 -17 -6 -9 -12 -15 -20 -14 -13 
13 -12 -14 -13 -17 -12 -8 -11 -14 -17 -14 -12 
1 4  -9 -13 -20 -17 -14 -17 -14 -10 -14 
15 -18 -18 -19 -19 -15 -5 -2 -6 -7 -4 -8 -7 C ------ ------------------------------------------------------------------------------------------------------- . ------------------------------------------
16 -9s -14 -9 -16 C -13 -18 -19 C -17 -12 -7 -9 -16 -14 -16 
1 7  -9s -14 -14 s -18 -18 -15 -14 -17 -16 -15 -20 -14 -8 -7 -14 -16 -7 -10 -9 
18 -5s -12 -4s -lls -13 -7 -5 -2 -9 -14 -15 -4 -17 -12 -12 -10 -6 
19 -19 -11 -8 -10 -10 -17 -17 -10 -18 
20 -11 -11 -19 -16 -9 -6 -8 -16 
-11 -13 -6 
21 -12s -13 -11 -6 -16 -11 -8 -11 -l 7s 
- - - -
22 -18 -18 -19 -17 -19 -10 -4 -4 -7 -12 -14 
23 -19 -19 -12 -8 -2 -11 -15 -10 -7 -9 
24 -14 -18 -17 -16 -15 -9 -9 -12 -13 -9 -10 -13 -14 s 










-12 -4 s -4 -8 -18 -20 -17 -12 -5 -8 -13 -11 -11 -13 





-16 -18 -12 -6 -8 -13 -20 -3 -15 
-14 -16 -17 -14 -14 -11 -9 -15 -18 -13 -8 -8 -9 -17 -17 


































-17 -20 -18 -10 C C C C 
19 16 10 3 16 25 31 29 30 29 29 
-13 -14 -19 -19 -17 -14 -9 -7 -7 -9 -10 
-10 -10 -18 -17 -11 -7 -4 -5 -4 -7 































MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
JAN.1979 FREQUENCY 15 MHz ZONE TIME 45 °E Mean Ti me (UT+3h) 
00 01 02 03 04 05 06 07 08 09 10 1 1  1 2  13 14 15 16 17 1 8  1 9  20 
-19 -15 -16 -19 -15 -16 -18 -12 -11 -6 -6 -8 2 -7 -2 
-11 -18 -18 -20 -17 -15 -10 -12 -18 -19 -20 -15 -11 -4 -15 -9 -8 -8 -8 
-17 C C C -6 -3 -7  -6 
-17 -13 -10 -4 5 -10 





5 __ _ ___ __________ __ _ ________ ___________________ ________________ _____ ___ ________________ -15 __ -10 __ -4 ____ -12 __ -3 ____ -7 ____ -12 _________________ ___ _ 
6 -18 -14 -12 -20 -15 -10 C C C C C C C C 
7 C -11 -8 -14 -20 -20 -19 -17 -15 -17 -15 -11 -5  -7 -7 -6 -4 -6 -17 -17 -14 
8 -5 -20 -18 -16 -9 -4 -4 -1 -2 -2 -7 -8 
9 -13 -19 -17 -18 -16 -14 -20 -19 -17 -6 -3 -4 -2 2 1 -4 -2 
10 -6 -8 -17 -19 -16 -20 -17 -13 -16 -20 -17 -13 -4 -1 -5  5 -2 -6 -2 -9 - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
11 -8 -18 -17 -20 -13 -11 -7 -14 -20 -13 -8 -4 - 4 -6 -2 0 -3 -2 -1 -15 
12 -5  -13 -15 -14 -11 -19 -18 -11 -6 -5 -3  -2 -1 -8  -2 -8 
13 -8 -14 -19 -17 -10 -9 -12 -11 -12 -18 -13 -7 -4 -6 -2 -1 5 -4 -7 -10 -6 
14 -6 -8 -10 -15 -17 -16 -17 -16 -17 -18 -7 -7 -12 -15 -14 -1 -2 
15 -7 -13 -17 -18 -15 -8 -11 -17 -9 -12 -12 -8 -1 1 -4 -4 -13 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -
16 -11 -19 -15 -13 -17 -16 -11 -7 -7 -2 -3 -5 -7 -1 -2 -14 
17 -9 -12 -12 -15 -17 -14 -12 -13 -18 -11 -4 -2 -3 -2 -7 -6 
18 -14 -20 -13 -8 -9 -13 -17 -19 -11 -5 3 -3 -7 -13 -9 
19 -9 -17 -17 -13 -16 -18 -10 -8 -9 -7 -4 -2 
20 -8 -14 -19 -17 -20 -20 -19 -12 -11 -5 -2 -4 -9 -17 -20 -15 
-20 
















-8 -17 -19 -15 -10 -10 -15 -20 -19 -12 -11 -8 2 -10 -7 -8 -19 -17 -11 
-9 -16 -16 -14 -10 -8 -8 -12 -18 -18 -19 -6 -6 -9 -6 -15 -11 -17 -16 
-11 -11 -15 -15 -9 -7 -14 -11 -3 -3 -10 -12 
-17 -8 -9 -10 -5 0 -6 -14 -17 
C C C C C C C C C C -20 -11 -8 -11 -7 -13 -16 -16 
C 




















































































-12 -7  -7  -13 -12 -20 
-15 -13 -9 2 -6 -17 -18 
-9 -17 -4 -7  0 
-8 -1 -7 -8 -7  
-10 -8  -3  2 -9 
















































MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FEB.1979 FREQUENCY- 15 MHz ZONE TIME 45 °E Mean Time ( UT+3h) 
00 01 02 03 04 05 06 07 08 09 1 0  1 1  1 2  13  1 4  1 5  1 6  1 7  1 8  1 9  20 21  
-19 -13 -11 -9 -4 -16 -20 -12 -8 -5 2 4 4 0 0 -7 
-12 -15 -19 -14 -20 -18 -14 -6 -6 -2 -2 -2 







-10 -13 -20 -8 -9 -8 -9 -16 -1 -10 -7 -4 -1 -6 -8 -12 -7 -9 -14 -16 
-13 -12 -11 -17 -16 -15 -7 -6 -5 -2 -6 0 -1 -17 ------------------------------------------------------------------------------------------------------------------------------------------ --------
-5 -19 -14 -12 -13 -19 -17 -8 -6 -9 -2 1 -2 -8 -17 -18 
-12 0 -7 -6 -6 -5 -10 -13 -7 2 2 1 2 2 -8 -14 -14 




9 -4 -12 -11 -18 -11 -11 -10 -9 -17 -11 -5 0 3 3 1 -8 -19 -13 -12 -11 -19 
1 0  ---------------- - - - - - -- - - - - - -- - - - - - - - --11 _ _  -8 __ __ -
3 ____  -1 ____  -1 _ __  -16 ___  -16 _ -10 __ _ 2 _ _ ___  0 ___  -1 _____  5 ___  -2 ___  -4 ___  -10 __ -14 __ -18 _ -11 __  _ 
1 1  -12 -19 -18 -10 -7 -9 -13 -7 0 -4 -3 2 3 2 1 -8 
1 2  -19 -9 -7 -8 -1 - 2  -4 -6 -13 -19 
13  -14 -9 -12 -16 -16 -12 -8 -10 -5 -7 -14 -16 -10 -3 2 3 5 4 2 2 -10 -18 
14 -5 -13 -13 -15 -13 -8 -7 -6 -6 -16 -17 -8 0 0 3 6 5 4 5 -7 -9 
__ 15  __ __  -10 _ _  -8 _______________  -1 1 _ -11 ___  -13 __ -6 ___  -5 ___  -3 ___  -8 ___  -9 ___  -15 __ -10 __ -5 ___  -2 _____  4 _____  0 _____  0 _ _ _  -1 ___  -8 ___  -9 _ __ -10 __  -12 __ _ 
1 6  -15 -9 -6 -12 -16 -8 2 7 2 0 1 2 -5 -9 -16 
1 7  s s -5 -7 -10 -7 0 0 2 7 5 1 -6 -8 -14 
1 8  -10 -14 -10 -9 -15 -16 -14 -13 -1 -2 -1 -3 -3 -18 -16 -11 
19 -9 -17 -12 -9 -15 -20 -16 -8 -9 -8 -11 -9 -9 -20 
20 - - ----- -12 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -8 _ _ _  -12 _ _  -9 - - - -7 - --
















-8 s -5 -16 -16 -5 -7 . 0 1 -9 -15 
-20 -18 -16 -12 -9 -11 4 2 -5 -10 -10 -2 -18 
-14 -19 -16 -6 1 4 6 5 -1 -10 -10 -10 -20 
-15 -20 -4 1 3 5 -12 -18 -20 -17 
-19 -3 0 7 0 0 -1 -10 -10 -18 --------------------------------------------------------------------------------------------------------------------------------------------------
4 16 1 



















-12 -3 -2 -11 -10 -18 -16 
-20 -7 -3 -12 -11 -11 





























































































00 Ol 02 03 
-7 -8 
-18 
-ll s -19 
-16 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
-17 
ZONE TIME 45° E Mean Ti me ( UT+3h) 
09 1 0  11 1 2  13 14 
-4 -9 -19 -15 -7 0 
-13  -5 
-8 -15 -8 -18 -17 -7 






-16 - 1 3  
-2 -3 
17 1 8  1 9  20 21 22 23 
-9 -12 -14 -15 -14 
-7 -14 -12 -13  -15 
-5 -17 -15 -11  
-17 -16 -20 -15 -15 
-3 -5 -8 -19 ·------------------------------------------------------------------------------------------------------------------------------------------------
-16 -7 -7 -7 -7 -10 -14 -18 -16s -14 s -15 s 
-19s -20 -14 -9 -16 -16 -5 -3 2 1 2 -11 -16 s 
-19 - 1 3  -5 -12 -11  -12 -1 3 4 -2 -3 -2 -8 -12s 
-18 -15 -17 -10 -10 -1 3  -10 -15 -4 -3 -2 -6 -8 -10 -9 -9 
-17 -15 -9 -2 1 2 1 -3 -7 -9 -12 --------------------------------------------------------------------------------------------------- -----------------------------------------------
-15 -6 1 0 -3 -12 -17 -18 
-10 -17s -16 s -12 -14 -3 C C 2 0 -8 -11 -14 
-12 -9 -19 -19 -17 -18 -12 - 1 1  -12 -12 -6 -4 3 C C C C C C 
-12 -12 -9 -10 -7 -7 -13  -7 3 5 4 6 6 6 6 1 -9 
-6 '.""9 -7 -7 -7 -12 -7 2 4 5 6 5 1 0 -4 -5 -3 -------------------------------------------------------------------------------------------------- ------------------------------------------------
-15 -4 -9 -2 -4 -9 -6 3 5 6 7 6 -4 -1 3  -10 -18 -12 
-14 -6 -7 -13  -7 1 7 0 2 -4 -4 -2 -1 -15 
-19 -9 -7 -8 -4 -6 -6 -4 -4 2 3 5 5 3 -6 -5 -14 
-7 -5 -12 -17 -4 -7 -7 -4 -6 2 7 0 -8 -8 -9 -9 -12 
-15 -10 -10 -10 -9 -18 -5 1 7 8 8 1 -4 -4 -16 -4 ----------------- -------------- ------------------------------------------------------------------------------------------------------------------
-17 -6 -10 -10 -9 -10 -4 4 3 4 7 4 3 2 -4 -5 
5 -14  -7 -4  -2 -5 -7 -4 3 -7 -7 -2 -18 
-20 -12 -13  -7 -7 -3 5 5 5 6 -2 -13 
-12 -4 -2 0 4 -6 -13 
-20 -6 4 1 2 -9 -10 -10 -7 -11 ------------------------ --------------------- ------� ·� - - ---- ------------ -------- --------------------------- --------------- -------- ------ - - ---------
-8 5 -7 -7 -13  -18 -12 
-18 -11 -4 2 4 -6 -14 -14 -7 -10 -14 -12 
-9 -15 2 -11 -13  -8 
-16 -19 -2 -10 -17 -19 
-10 -15 -7 -6 -10 -17 
-13 -18 -14 -20 -17 -2 3 0 3 -7 -12 -7 -13  -12 -7 
9 11  1 7 14 17 19 19 21 27 30 31 30 28 27 23 26 20 14 8 
-11 -14 -19 -15 -9 -10 -10 -9 -13  -9 -4 -2 0 -2 -4 -8 -8 -10 -14 -12 
-8 -8 -12 -6 -7 -7 -7 -9 -7 2 3 4 6 2 1 -6 -4 -9 -6 













1 0  
1 1  
1 2  
1 3  
1 4  
1 5  -- ---- · 
16  
1 7  
1 8  
1 9  
20 
















00 01 02 03 
-2 -12 
MEASUREMENTS OF HF FIELD STRENGTH ( UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45° E Mean Time ( UT+3h) 
09 1 0  1 1  1 2  1 3  1 4 
-12 -6 -15 -17 -11 -3 
-13 -4 
-2 




1 7  1 8  1 9  20 2 1  2 2  23 
-10 -10 -16 -8 -18 -19 
-18 -17 -19 -19 -17 
1 -2 -16 
__________________________________________________________________________ -19 __ -7 ____ -l ___ -4 ____ -4 ____ -7 ____ -9 _________________________________ 
-20 -10 -6 -3 -1 -14 -19 -15 
-17 -18 -13 -14 -7 -16 -9 -8 -7 -5 
-7 -15 -10 -5 1 -4 -6 -5 -12 -8 -6 
-20 -9 -12 -4 2 3 5 7 2 -9 -12 -7 -10 
_ - - - - -----_________________________ ------------------___ -13 __ -1 ____ -13 __ -14 __ -11 __ -4 _____ 3 __________ -3 ____ -10 __ -8 ____ -3 _____ o ____ -14 ________ 
-11 -9 -2 -7 -9 -2 6 7 8 8 1 -10 -8 -7 -15 
-17 -10 -8 -12 -7 5 6 1 2 4 -1 -6 -8 -7 -5 
-4 -10 -13 -5 -6 -14 -20 -14 -5 4 7 9 -2 -10 -7 -5 -7 
-19 -19 -8 -7 -10 -7 1 0 1 0 3 2 -7 -12 -8 -8 -7 
-4 -13 -8 -7 -14 -10 -8 1 -3 6 3 -14 -20 -12 -8 -8 - - --------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - --
-20 
-17 -17 -11 
-2 
-8 -13 -11 
-14 -14 -12 -8 
-10 -1 -2 5 3 -6 -10 -9 
-19 -10 -11 0 -1 -20 -12 -5 -8 -12 -3 -13 
-1 -8 -17 -18 -13 -8 6 1 -3 -5 -7 -9 
-12 -9 -9 -1 1 4 9 3 -8 -13 
-11 -12 -4 4 4 5 3 2 -13 -15 -------- - - - - - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - --- - ---- - - - - - - - -
-17 -8 -16 -10 -6 1 3 5 0 -5 -7 -6 
-4 0 -18 -3 -12 -8 -18 -19 -18 
-12 -17 -16 -14 -13 -13 
-17 -8 -2 -11 -8 -11 
-20 -16 -7 -18 -9 ------ - - - --------- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - --
-11 -12 6 -2 -2 4 -10 
-19 -16 -7 -3 -6 -4 -10 -11 
-16 -14 -10 -8 -10 -8 -15 -14 
-14 -8 -18 -11 -15 -14 -20 
-18 -7 -10 
9 10 5 9 12 16 20 25 2 7 2 7 28 29  2 7 20 14 15 14 1 
-7 -13 -13 -9 -7 -13 -11 -11 -4 -2 -4 -3 -9 -9 -8 -7 -11 -7 
-4 -11 -11 -8 -6 -9 -9 -5 0 3 5 4 -1 -8 -7 -5 -8 









































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SI DE BAN D OF JJY ) AT SYOWA STATI ON 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TI ME 45°E Mean Time (UT+3h) 
09 1 0  1 1  12 1 3  14 
-18 -19 
-10 
-15 -13 -12 -3 5 






1 7  1 8  1 9  20 2 1  22 23 
-5 -5 -19 
-5 -19 
3 -6 -16 -11  
-2 -10 -12 -13 
-16 -12 -5 -12 -8 -5 -2 -7 -18 -20 -13 ---------------------------------------------------------------------------------------------------------------- - - ------------------------------ -
-7 -16 -17 -10 -8 -2 8 5 5 4 2 -10 -7 -1 1  -20 
-16 -13 -15 -9 -13 -5 3 -1 -5 -15 -1 1  -10 -8 -18 
-18 -13 -5 -4 -4 -1 1 0 -10 -7 -12 -15 
-17 -18 -8 -12 -4 2 3 5 7 3 -9 -12 s -7 -13 
_ _  -19 _ _  -19 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -12 _ _ _  -7 _ _ _  -13 _ _  -14 _ _  -11 _ _  -4 _ _ _ _ _  3 _ _ _ _ _ _ _ _ _  -3 _ _ _  -9 _ _ _  -8 _ _ _  -2 _ _ _  -1 _ __  -14 _ _ _ _ _ _ _ _ _  -11 -9 -2 -7 -9 -2 7 7 8 8 0 -8 -7 -15 
-17 -8 -13 -8 -7 6 2 2 4 -1 -6 -8 -8 -5 -4 
-11 -12 -5 -6 -14 -20 -14  -5 4 7 9 -2 -10 -7 -5 -7 
-18 -20 -19 -8 -7 -10 -7 l l 1 0 3 2 -7 -12 -8 -7 -8 
-2 -12 -14 -9 -3 -3 0 1 -1 -14 -15 -19 -------------------------------- -----------------------------------------------------------------------------------------------------·--------- ---
-8 -1 3 1 l -5 -20 
-12 -15 -1 3 l -2 l -4 -16 
-9 -8 2 5 5 4 l -8 -17 -13 -18 
-16 -13 0 -8 -5 0 -8 -8 -13 
-13 -3 2 1 -13 -17 -19 ------------------ -------------------------------------------------------------------------------------------------------------------------------
-14 C -2 0 1 -5 -1 1  -17 
-5 C C -16 -18 
-20 -7 0 -3 -5 -13 -12 
-19 -2 -20 -4 -9 -13 
-2 -6 -11 -4 -10 --------------------------------------------------------------------------------------------------------------------------------------------------
-20 -11 -2 3 -1 -7 -10 
C -9 -14 -10 
-16 -11  -3 -7 -9 -3 
-13 -3 5 -1 -17 -18 -18 
-18 -20 -13 -9 -1 -1 -3 -5 
-19 -10 3 4 6 7 -7 
9 6 2 5 9 17 24 26 28 29 30 30 28 20 12 9 8 7 
-16 -17 -15 -8 -12 -13 -13 -5 -1 1 0 -3 -8 -12 -9 -8 -13 -15 
-9 -16 -6 -6 -9 -9 -2 5 3 3 l -1 -9 -7 -6 -7 -8 





� 00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SI DE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 1 0  11 12 13 14 15 16 17 
-13 0 -4 -6 -13 
-18 -8 -1 0 -5 -8 -15 
-18 -9 2 5 4 -1 -8 
18 1 9  20 2 1  
-12 -2 -2 -1 -1 -3 -8 -14 s -19 










-18 -7 2 6 3 2 -2 -8 -15 
-16 -18 
-19 -9 -11 -7 -7s -10 -ls  
-14 -19 -20 -9 -10 
10 ------------------------------------------------------------------------------- -18 __ -19 __ -18 __ -12 __ -9 ___ -12 __ -19 __ -17 _______________ _____ _ 
11 -12 -3 5 -5 -8 -14 -19 
12 -9 1 -1 -5 -5 
13 -19 -6 1 8 6 -3 -12 -12 
14 -19 -10 -5 5 -6 -7 -6 
15 -- _ ------------------___ -------------------------_ ------------------------- -1 7 ____ 2 -----2 _ --__ 2 ---__ l ___ -3 _ - - -7 --- -17 -- -17 ------------------- - -
16 -16 -8 -4 -14 -8 -9 -19 -17 
17 -15 1 -2 -16 -14 -10 -16 -13 
18 -17 -7 -1 6 -1 -3 -12 -17 
19 -17 -12 -6 -8 -14 -14 -20 
















-13 -5 -9 -13 -20 -17 -19 
-17 -7 0 -12 -7 -9 
-17 -16 -15 -10 
-15 -5 -15 -17 
-20 -13 -5 --- - - - - - - ------ - - - - - - - - - - -- -- - - -- - - ---- - - - - - - - - - - - - - - -- - - - - - - - - - - - ------ - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------------ - - - --- -- ---- - - - - - - - ------
-20 -11 0 -12 -20 -17 -15 -10 -15 
-8 -8 -7 -13 
-11 -2 3 -3 -11 -15 
-20 -8 -2 0 -5 -4 -17 























































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 1 1  12  13 14 1 5 16 
-10 -2 4 0 -7 
-19 -10 -1 2 -1 -3 
-19 -7 3 8 4 0 
-14 -9 -7 -3 
17 1 8  1 9  20 21 22 23 
-20 
-5 -12 
-18 -7 4 -2 -6 -10 -10 -12 ·------------------- ------------------------------------------ ----------------------------------------- --------------------- ---------------------� 
-13 -6 -7 -4 -6 -8 -18 
-19 -19 -6 -6 -1 -17 -14 -16 
-17 -19 -9 -13 -14 -12 
-15 -3 3 1 -2 -8 
--- - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -12 __ -4 _____ 2 _____ 3 ___ -3 ___ -7 _______________________________________ _ 
-7 -11 -7 -11 -4 -12 
-17 -5 1 7 3 -1 -12 -19 -16 
-9 -2 -1 -3 -1 -2 -12 -9 -10 -13 
-16 -6 4 6 7 -1 -5 -17 
-18 -8 -10 -9 -11 --- - - ------------ - - - ---------------------- ------------------------------ ------------------------------ ------------------------------- ----------"--
-13 -12 -10 C C 
-11 -2 -2 -13 -6 -11 
-19 -11 2 -6 -8 -11 










--- ---- - - --- - - - - ----- - ------------ ----- - - ------- - - - --------------------------------------- - -------- ---------------------------------- -------- ----
22 -19 -13 -6 -8 -11 
23 -14 -10 -7 -1 -9 -10 
24 -18 -5 3 -4 -7 6 
25 -16 -8 2 4 4 -1 -1 
21 
J 
-18 '-5 -19 -17 -5 -19 
------ - - ------ - ------------- ------- - --- - - ----------------------------------------------------- - ---- ------------ ------------------------------ -----------
26 -19 -14 -5 -2 0 0 -17 -16 -16 
27 -20 -15 -5 5 0 -8 -13 -12 -10 -17 -12 
28 -12 -2 3 8 -3 -1 
29 -14 -6 0 3 5 2 -5 -11 -18 -16 -16 
30 -14 -8 -1 7 2 -1 3 -20 -20 
31 -18 -9 -1 5 1 1 3 
CtlT 1 10 27 31 31 31 30 26 9 7 7 5 2 3 
MED -19 -17 -12 -5 -1 -2 -3 -8 -12 -12 -16 -16 -16 -18 
UQ -16 -8 -1 4 3 -1 -5 -11 -10 -14 -16 









































00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 11 12 13  14 








-9 -14 -7 -18 -9 -16 
17 1 8  1 9  20 2 1  22 2 3  




-17 -9 -10 -10 -11 -20 -12 
-16 -7 -15 -15 -15 -20 
-11 · 4  -4 -2 -17 
-19 -12 -6 4 2 -2 -6 
-19 -11 -2 6 s  -4 -6 -9 -17 -13 ------------------------------------------------------------------------------------------------------------------------------------------------- -
-15 -9 1 5 -3 -4 
-17 -13 -3 -20 2 -6 -11 -20 
-20 -20 -17 -8 0 -16 -11 -13 -12 -13 -9 
-18 -6 1 2 -3 -17 
-20 -12 -5 5 6 5 -3 --------------------------------------------------------------------------------------------------------------------------------------------------
-18 -3 2 3 0 2 -13 
-7 -6 -10 -9 -3 0 3 -2 -15 
-17 -14 - -2 5 2 3 -1 
-18 -16 -14 -16 -16 -7 -14 -20 -19 
-19 -14 -12 -5 -17 --------------------------------------------------------------------------------------------------------------------------------------------------
-18 
-9 -6 -6 -7 -20 -20 
-17 -20 -10 -4 0 -1 -7 -18 -17 
-20 -13 -9 -6 0 4 -6 -13 -11 
-8 -15 -8 -14 -15 -16 -5 -3 -2 -10 -12 -10 -12 -9 --------------------------------------------------------------------------------------------------------------------------------------------------
-12 -20 -15 -7 -3 -1 -10 -20 -19 -16 
-15 -19 -14 -1 1  -9 -9 
-9 -16 C C C 
-17 -19 -19 -19 -19 -5 -14 -4 -2 -2 -9 -17 -20 
-18 -17 -8 -4 -12 -13 -18 -17 
-19 -12 -3 -3 -2 
-12 -13 -7 -2 -2 -1 2 7 -4 -20 -14 -11 
4 2 1 2 4 15 20 25 28 27 30  28 17 13 10 6 1 
-16 -13 -19 -19 -10 -17 -14 -8 -4 -4 -4 -8 -12 -17 -15 -14 -20 
-12 -7 -14 -11  -4 2 2 -1 
-2 -7 -12 -13 -9 




SEP.1 979  
MEASUREMENTS OF HF  FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz ZONE TIME 45 °E Mean Time (UT+3h) 





















-18 -12 -12 -5 3 5 3 4 4 -14 -10 -6 
-10 -13 -15 -1 7 -10 -5 0 -5 -4 -1 1 -3 -13 -15 -14 -13 -15 
-14 -17 -1 9 -1 7 -12 -4 3 6 5 -1 6 -9 -11 -7 -18 
-12 -11 -20 -20 -9 0 3 7 3 -3 -9 -9 -12 -1 9 -18 
__ -19 ___ -8 ______________________________________________ -19 ___ -19 __ -19 ___ -15 _ -5 _____ 2 _____ 0 _____ 3 ___ -1 ___ -7 ___ -15 __ -8 __________ -14 __ -8s __ _ 
-6 s -11 -10 -18 -5 -4 -15 -7 -1 -18 
-20 -11 -14 -13 -11 -1 1 0 3 4 0 -11 -20 
-1 9 -19 -13 -5 2 -7 -17 -16 -20 
-16 -15 -14 -13 -12 -5 -5 0 1 -4 -18 
-9 -10 -14 -15 -10 -2 3 -2 0 -3 -10 -9 -3 - - - - - -- - - - - - -------- - -- --- - - - - - - - - - - - - - - - - - - - - - - --- - -- - - -- - - - - - - - -- - - - - - - -- - - - -- -- - - - - - - - -- - - - - - - - - - - -- - --- - - - - - - - - - - - - - - - - - - - - -- - - - - -- - - - - -- - - - - -
-3 -6 -4 -15 -17 -18 -12 -11 
-8 -15 -12 -12 -4 2 0 3 4 0 -1 7 
-8 -12 -10 -10 -6 -7 -9 -1 3 6 5 5 3 -5 -16 
-19 -1 6 -8 -13 -12 -3 1 2 5 7 4 2 -8 -7 -12 
-16 -20 -8 -10 -8 -5 -1 0 3 2 -1 -9 -6 -3 - --- - -- - - -- - - ---- ---- - - - - - - - - - - -- - - - -- - - - ---- - - - - - - - - - - - - - - -- - -- - -- - - - -- - -- -- - - - - - - - - - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - --- - - - -
-18 -17 -18 -11  -12 -16 -12 -12 -12 -9 
-13 -1 9 -17 -18 -1 9 -10 -15 -1 9 -13 -6 -15 -1 9 
-20 -17 -15 -13 -12 -13 -5 





-18 -19 -1 7 -19 -17 
22 -8 -13 -8 -11 -14 -9 -7 -5 -1 -2 -8 -12 -17 -12 -14 
23 -19 -13 -1 6 -13 -13 -10 -4 -10 -7 -2 -1 -7 -15 -19 -19 -5 
24 -1 -9 C C C C C C C C C C C C C C C C 












14 9 1 




-15 -11 -14 
-15 -10 
-19 -8 
-20 -20 -11 
-20 -8 
-20 -20 -14 
7 18 17 17  22 24 
-15 -15 -15 -14 -14 -8 
-10 -1 1 -11 -1 1 -12 -5 











28 28 27 
-4 -4 0 
0 1 3 











-20 -16 -8 -16 
-11 -8 -12 -15 
-15 -16 -14 -10 
-17 -8 -14 
-10 -14 -18 -18 
-7 
28 27 24 18 14 14 6 
-1 -7 -12 -10 -12 -16 -11 
4 -1 -9 -8 -7 -14 -7 














1 1  
1 2  
1 3  
14 
15  
1 6  



















OCT . 1979 
00 01  02 03 
-10 -18 
-5 -9 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY ) AT SYOWA STATION 
FREQUENCY 15 MHz 





ZONE TIME 45 °E Mean Time (UT+3h) 
09 10 1 1  1 2  1 3  1 4  
-13 -8 -14 -14 -3 -2 
-3 -7 -8 -9 -2 1 
-16 -15 -12 -19 -4 1 
-9 -6 -7 -12 -13 





1 7  1 8  1 9  20 2 1  22 23 
2 -5 -13 -8 -11 -11 
2 -2 -3 -12 -7 -14 
2 7 -6 -8 -11 -18 -6 
-5 0 -4 -12 -14 -15 
• -7 _________ _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _  -3 _ _ _  -9 _ _ _  -3 _ _ _  -4 ___  -10 _ _  -11 __  -1 _ _ _ _ _  0 ___  -8 _ _ _ _ _  1 _ _ _ _ _  7 ___ _ _  2 _ _ _  -1 _ _ _  -8 ___ -6 ___  -8 __ _ -12 __ 
-8 -17 -16 -10 -2 -2 -8 -8 -10 -12 -8 -8 
-17 -8 -4 -3 -2 -12 -16 -14 
-14 -7 -5 -12 -5 -4 -14 -13 -13 -18 
-14 -8 -15 -14 -8 -17 -12 -14 -17 -12 
-13 -19 -15 -16 -18 -16 -17 -6 -4 -3 0 -1 -6 -16 -17 -11 -17 -14 ---------------------------- - - - - - - - - - - - - - --------------- - - - - - -------- - - - - - - - - - - - - - - - ---- ------------ - - - - - - ----- - - - - - ---- - - - - - ---------------------
-1 -9 -19 -9 -3 -6 -7 -11 -11 -5 -1 2 -2 0 -7 -5 -15 -15 
-1 -14 -18 -9 -11 -8 -10 -14 -12 -3 2 4 4 5 -4 -7 -9 -17 
-3 -19 -14 -8 -9 -10 -17 -7 2 3 3 7 9 -1 -8 -4 -19 -1 
-12 -6 -6 -7 -11 -14 -5 2 3 5 7 6 -8 -13 -8 -9 





-18 -12 -16 -16 -11 -1 4 7 6 10 7 5 -9 -12 -19 
-13 -13 -5 -9 -7 -10 -8 -14 -5 0 3 5 9 9 6 2 -6 -14 
-11 -3 -3 -2 -2 -8 -14 -13 -3 -1 3 7 4 6 5 0 -3 
-12 -1 -8 -2 0 -7 -11 -6 0 -15 7 7 7 5 7 3 0 
-8 -19 -10 -2 -5 -6 -6 -13 -18 -7 -3 -4 1 11 8 0 -4 -7 0 -18 _ __ _ ___________________ , ------------- - - -------- - ----- - - - - ----- ------ - - - - - - - ------------------ --- - ------ ------ -------------- ------------· ------ - - -
-1 -7 -14 -19 -19 -13 -12 -12 -7 -2 -7 -8 -13 -8 0 2 5 4 -2 -10 -11 -6 -9 
6 -14 -19 -15 -10 -16 -18 -14 -12 -3 2 5 1 -1 0 -10 -16 -15 
-1 -9 -9 -8 -10 -11 -8 -15 -16 -7 -3 2 -2 1 -7 -8 -8 -7 -11 
-4 -17 -7 -16 -15 -20 -7 0 -1 1 1 -6 -7 -9 -9 -3 





-9 ------------- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - --
-8 -16 -19 -12 -14 -9 -11 C -18 -13 -8 2 6 3 4 2 -4 -8 -12 -12 -7 
-2 -17 -5 -6 -5 -8 -9 -12 -15 -17 -8 -2 3 4 3 -1 -5 -6 -8 -1 -8 
3 -13 -12 -11 -12 -8 -4 -9 -12 -11 -5 -1 -7 -9 -2 2 2 1 -10 -14 -5 
-11 -17 -12 -14 -17 -12 -7 -8 -14 -15 -8 0 0 5 6 -2 -15 -17 -18 -12 
-4 -14 -8 -7 -3 -11 -13 -15 -5 0 -3 5 7 5 -8 -12 -14 -18 
-16 -12 -7 -4 -4 -8 -12 -16 -14 -6 -2 2 9 7 -3 -2 -8 -9 -20 
22 22 3 2 4 8 13 20 25 27 26 25 28 30 31 31 31 31 31 29 30 31 25 16 
-2 -13 -18 -19 -17 -12 -12 -8 -9 -8 -8 -12 -14 -7 0 0 3 2 -2 -5 -9 -10 -14 -7 
-1 -10 -16 -12 -9 -4 -6 -4 -7 -8 -12 -5 1 3 5 7 5 0 -8 -7 -7 -5 





















NOV . 1979 
00 01 02 03 
MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz 
04 05 06 07 08 
ZONE TIME 45° E Mean Ti me (UT+3h) 
09 10 11 12 13 14 1 5 16 17 1 8  1 9  20 21 
7 -18 -20 -12 -11 -13 -13 -15 -6 3 4 3 2 -2 -2 -5 -10 
2 2  2 3  
-1  -19 -15 -17 -13 -6 -7 -1 -4 -4 -5 -8 -15 -20 -8 
-1 -17 -15 -8 -7 -8 -5 -4 -9 -16 -14 -5 1 5 4 3 -2 -10 -5 -14 -11 -10 
-5 -17 -20 -6 -4 -11 -16 -14 -7 0 3 2 -1 -1 3 -11 -11 -8 -7 
-1 -15 -14 -11 -5 -7 -5 -5 -13 -15 -12 -6 -3 -1 2 2 3 1 -5 -9 -15 ·-------------------------------------------------------------------------------------------------------------------------------------------------
-2 -11 -17 -14 -12 -11 -14 -12 -18 -10 -1 3 4 7 5 1 -1 1 -7 -8 
1 -10 -16 -13 -9 -14 -16 -12 -13 -15 -17 -8 0 0 0 2 0 -4 -7 -11 -13 -7 
-1 -12 -9 -14 -10 -14 -11 -9 -1 3 0 -3 -3 -7 -19 
-13 -16 -14 -11 -6 -9 -12 -12 -18 -20 -10 -4 -2 -4 -2 -8 -14 -13 -12 -6 -7 
__ -9 _ ___ _ _ _ _ _ _ ___ _ _ ___ ___ _ _ _ _ _ _ _  -10 __ -14 _ _ _  -14 _ _ _  -13 _ -2 _ _ _ _  -9 __ _ _  -14 __ -16 __ -8 _____ 4 _ _ _  -3 _ __ -2 ___ _ _  3 _ _ _ _ _  4 _ _ _ _ _  1 _ _ _  -8 _ _ _  -9 _ _ _  -11 __ -4 _ _ _  _ 
-3 -17 -18 -13 -13 -11 -13 -17 -7 -3 0 3 2 5 -8 -13 -18 
-10 -16 -15 -16 -13 -5 -3 -10 -15 -16 -8 -6 -3 0 0 -6 -10 -9 -8 -19 
-13 -17 -14 -18 -14 -13 -4 -11 -7 -16 -10 -16 -13 
-18 -10 -6 -2 -1 -1 -10 -10 -7 -20 -17 
-9 -12 -11 -5 -8 -14 -12 -8 -13 -18 -19 -11 -3 0 0 1 6 5 4 3 4 -7 --------------------------------------------------------------------------------------------------------------------------------------------------
16 -3 -11 -17 -15 -16 -17 -18 
17 -10 -18 -13 -12 -12 -19 -17 -19 -15 -10 -10 -2 0 1 -1 2 -1 -1 -7 
18 -3 -11 -15 -15 -7 -9 -7 -9 -8 C C C -7 -1 2 -1 5 -1 2 -2 -1 -13 
19 -2 -8 -13 -13 -6 -9 -8 -8 -11 -19 -13 -7 -4 -2 2 3 -1 -1 -3 -4 -10 
__ 20 __ _ -8 _ _ _  -19 ____ _ _ ___ _ _ _ _ _  -18 __ -10 _ _  -7 ___ -7 _ _ _  -8 _ _ _  -7 _ _ _  -12 __ -16 _ _  -13 _ _  -10 _ _  -'3 _ _ _  -1 _ _ _  -3 _ __ -5 _ __ -5 _ _ _ -5 _ __ -9 _ __ -14 _ _  -7 __ _ -4 _ _  _ 
21 0 -9 -10 -11 -16 -14 -9 -10 -20 -12 -8 -7 -6 -5 -2 -8 -6 -10 -19 -8 
22 -10 -11 -14 -12 -12 -13 -13 -11 -12 -14 -12 -18 -12 -5 -1 2 0 0 -6 -7 -3 -9 
2 3  -3 -9 -10 -9 -12 -10 -8 -7 -7 -13 -17 -11 -7 -2 -4 -7 -9 -12 -8 -11 -18 
24 -6 -12 -8 -19 -10 -18 -18 -10 -7 -7 0 5 2 -6 -17 -16 
25 __ _ -9 _ __ -17 __ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ________ _ _ _ _ _ _ _ _ _ _ _ _  -14 _ _  -8 - - - -1 _ _ __  2 ___ _ _  3 --- -3 _ _ _  -3 - - - -5 - - - - - - - - - - - - - - - - - -- -- -
26 -6  -10 -9 -9 -7 -4 -6  -16 -18 -13 -8 -2 2 5 3 3 0 0 0 -9 
21 -10 -11 -12 -7 - 6 -4 -7 -13 -14 -8 -3 -3 1 -2 -4 -5 -10 -8 -6 
28 -2 -6 -9 -9 -8 -5 -8 -5 -10 -11 -5 -4 -3 1 1 -6 -3 -4 -7 
29 -9 -10 -5 -5 -3 -5 -10 -19 -20 -11 -3 -5 -1 2 -3 -3 -7 -7 -8 






24 24 1 
-3 -11 -8 
-1 -10 
-8 -16 
4 22 23 23 24 23 24 23 17 19 25 
-12 -14 -12 -10 -10 -8 -9 -13 -16 -16 -10 
-9 -11 -10 -7 -7 -5 -6 -11 -14 -13 -7 





























MEASUREMENTS OF HF FIELD STRENGTH (UPPER SIDE BAND OF JJY) AT SYOWA STATION 
FREQUENCY 15 MHz ZONE TIME 45°E Mean Time (UT+3h) 
� 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
1 -12 -8 -13 -15 -12 -9 -8 -3 -10 -17 -16 -12 -8 -7 -8 -6 -9 -12 -12 -11 -14 
2 -14 -17 -14 -15 -11 -18 -12 -15 -20 -9 -11 -6 -8 -7 -5 -14 -12 -5 -10 
3 -12 -13 -12 -19 -18 -16 -10 -2 -2 -11 -2 -5 -1 
4 -7 -7 -11 -9 -9 -14 -17 -16 -14 -8 -8 -8 -17 -16 -17 -4 
5 -13 -12 -12 -16 -13 -12 -12 -18 -16 -12 -6 -5 -8 -6 -9 -13 -4 -7 ------ · - --- - - - - -- --- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - ---- - - - - - - - - - - -- - - - - - - - - - - - - ---- - - - - - - - - ---- - - - - - - - --- - - - - -- - - - - --------------- - - - - - - - - - ----- - - - - - - - - - -
6 -14 -13 -15 -14 -10 -17 -13 -4 -9 -7 -2 -2 -6 -1 -2 
7 -12 -11 -12 -10 -10 -10 -9 -12 -10 -11 -4 -4 -5 -5 -2 0 -2 -3 -14 
8 -10 -7 -6 -9 -13 -10 -10 -13 -20 -19 -11 0 -2 -3 -14 -9 -6 -16 -13 
9 -12 -10 -9 -8 -10 -11 -2 -14 -20 -13 -8 -7 -4 -5 -7 -4 -1 -7 
10 ________ -10 ______________ -12 __ -12 ___ -12 _ -13 _ -13 __ -16 __ -16 ________ -19 _ -12 __ -9 ___ -5 ___ -2 _____ 0 _____ 2 ___ -7 ___ -6 ___ -12 __ -l�-- - - - - - - -
11 -9 -7 -8 -9 -8 -8 -10 -14 -14 -13 -18 -12 -10 -8 -5 -2 3 -3 -8 -1 
12 -9 -11 -12 -11 -10 -9 -9 -13 -9 -14 -4 -4 -7 -1 -1 2 -1 -6 -15 
13 -9 -12 -11 -12 -9 -8 -10 -17 -15 -4 0 1 -6 -2 2 -1 -6 
14 -8 -13 -12 -12 -13 -8 -8 -13 -18 -9 -3 -3 -4 3 4 2 2 
15 _ -4 ___ -6 _______________ -9 ___ -8 ___ -9 ___ -12 __ -13 __ -8 ___ -13 __ -14 __ -16 __ -19 __ -15 __ -7 ___ -6 ___ -1 _____ 1 ___ -1 ___ -10 __ -13 __ -19 __ -12 __ _ 
16 -11 -10 -12 -16 -13 -9 -12 -17 -16 -19 -9 -8 -3 0 -4 -7 -2 -7 -8 -13 
17 -16 -8 -14 -15 -12 -9 -14 -10 -13 -15 -15 -15 -12 -5 -5 -6 -10 -8 -9 -6 -9 
18 -12 -13 -13 -9 -8 -7 -8 -13 -19 -12 -7 -5 -1 -2 -4 0 -4 
19 -9 -11 -12 -11 -10 -12 -9 -13 -11 -18 -8 -5 -9 -7 -1 -3 -6 -2 -8 -11 
20 - ------------------ -10 __ 
-9 ___ -8 ___ -1 ___ -8 ___ -8 ___ -14 ______________ -18 __ -14 __ -5 ___ -2 ___ -8 ___ -13 __ -11 __ -9 ___ -7 ___ -8 ______________ _ 
21 -7 -12 -13 -10 -8 -6 -5 -9 -20 -11 -7 -5 -6 -7 -3 -17 -12 -19 
22 -13 -18 -16 -17 -16 -17 -10 -11 -13 -9 -8 -6 -10 -14 
23 -9 -8 -9 -8 -7 -10 -15 -19 -19 -14 -7 -7 -2 -3 -7 0 0 0 -1 -5 
24 -7 -9 -12 -10 -11 -10 -15 -14 -7 -4 -2 -7 -15 -13 -3 -11 -5 
25 - - - -- - - - - ------ - - - - - - - - - - -10 __ -8 ___ -6 ___ -6 ___ -10 __ -14 ____________________ -12 __ -5 ___ -2 ___ -1 ___ -3 ___ -1 ___ -11 __ -11 __ -19 ______________ _ 
26 -5 -8 -11 -8 -8 -10 -12 -11 -18 �20 -18 -7 -4 -6 -7 -5 -2 -16 
27 -18 -12 -12 -8 -7 -13 -17 -17 -20 -11 -13 -11 -15 -18 -18 -4 
28 -8 -9 -9 -10 -10 -20 -19 -19 -8 -5 -7 -17 -9 -2 -11 
29 -16 -10 -8 
30 -15 -16 -13 -10 -17 -18 -13 
31 -12 -18 -12 -10 -12 -12 -17 -19 -14 -9 -7 -4 -8 -7 -6 -10 
CtlT 9 22 1 12 29 29 29 27 25 26 19 5 17 28 30 31 31 30 30  30  29 21 13 3 
MED -9 -10 -14 -10 -12 -11 -10 -10 -10 -13 -15 -16 -19 -12 -7 -6 -5 -6 -6 -6 -8 -7 -11 -4 
UQ -7 -8 -9 -9 -9 -8 -8 -8 -10 -13 -14 -18 -10 -5 -4 -2 -2 -2 -2 -2 -3 -6 
LQ -11 -12 -11 -13 -12 -12 -13 -12 -15 -17 -18 -19 -14 -11 -9 -8 -8 -9 -12 -12 -12 -13 
